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Arr. I.—Some Observations upon the Valley of the Jordan and 
the Dead Sea; by Joun D. Suerwoon, A. B. of New York. 


Ir the biblical scholar has so much reason for the profoundest 
regret, when he reflects upon the long series of untrustworthy 
accounts with which the monkish travellers to Palestine have 
abused his earnest and patient enquiries after the sacred topog- 
raphy of that interesting country; surely the geologist and the 
explorer of natural history have equally strong grounds for com- 
plaint, if not of censure ; since research there, besides the reward 
with which it must be attended in adding new and valuable 
facts to the great body of scientific knowledge, connects itself 
necessarily with the intelligent illustration of the Holy Text. 
Among the crowd of palmers, crusaders and general tourists who 
have written upon the Holy Land, scarcely half a dozen can be 
named who have given such a well-defined and systematic de- 
scription of the appearance, even of its physical surface, as to 
convey any very precise notion of it to the general reader ; while 
with the exception of the detached but truthful observations of 
Burckhardt, Seetzen, Hasselquist, Irby, Mangles and Dr. Robin- 
son, the untravelled geologist wants altogether the materials for 
an intelligent arrangement of its geological phenomena, and the 
data from which to derive the organic changes to which, at an 
earlier period, the whole country has been subjected. 

That the whole of Syria has been, even during the historical 
era, the theatre of important subterranean movements, in com- 
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mon with a large volcanic circle embracing Asia Minor, the coun- 
tries lying about the sea of Aral, the Caspian and Black seas, the 
Thracian Chersonesus, Greece, the Ionian and Archipelagian isl- 
ands, we have the general testimony of Pliny, Strabo, Josephus 
and other early historians: but their observations, limited to the 
effects of the more violent catastrophes in the destruction of man 
and his habitation, give us only partial and inferential information 
upon the amount and intensity of these internal movements and 
the topical changes they have wrought upon the surface. ‘That 
the latter have not been inconsiderable, we are warranted in con- 
cluding, as well from the corresponding effects in the neighboring 
Mediterranean sea, where submarine volcanoes have caused from 
time to time the emergence of several permanent islands,* as in 
the signal marks which have been left in the mountain groups of 
Palestine itself, in the fissures gashing them and furnishing une- 
quivocal evidence of intense paroxysmal violence ; in the thermal 
springs found in the Lebanon chain and the vicinity of the Lake 
of Tiberias, and in the mineral products of volcanic origin, scat- 
tered in places where no earthquakes have occurred within the 
last ten centuries. 

I propose here only to recall some of the leading geological fea- 
tures of a portion of Palestine, collecting from such reliable au- 
thorities as I have had access to, information to supply the de- 
ficiencies of my own notes made during a tour through the Holy 
Land in the months of April and May, 1843. My object is rather | 
to furnish facts in aid of the speculations and investigations of 
those who have pursued such inquiries more thoroughly, than to 
follow out theories which an observation of those phenomena have 
suggested to my own mind. 

1. General outlines and configuration of Palestine. 

In its most flourishing state, under the extended rule of Bavid 
and Solomon, Palestine embraced an extent of territory little Targer 
than that covered by the counties that border upon both sides of 
the Hudson from New York to Albany ; its ordinary limits were 


* Santorin, an island six miles long, from one to three in width, and eight hun- 
dred feet abuve the surface. Hiero, a small island, emerged 186 B.C. Micra Ka- 
meni in 1573. Nea Kameni, 1707. 

See Lyell’s “ Principles of Geology,” Vol. II, p. 137, for the effects of volcanic 
action in Greece, in submerging the cities of Helice and Bura; and elevating a 
mountain four thousand feet high near Moderi, Sicily. 
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still more circumscribed. On the west an inhospitable though 
not a rugged coast, running northeast and southwest, indented by 
small insecure bays, shows to the traveller skirting along it, five 
unimportant towns containing each from five to thirteen thousand 
inhabitants; three of which, Tyre, Sidon and Gaza, were once 
flourishing and busy seats of wealth and trade.* A vast prairie of 
sand presses upon its southern border, affording a safe hiding place 
for the restless tribes of Bedawins, who issue from its pathless 
depths, and snatching cattle and grain from the cultivated land 
disappear again within their undiscoverable retreat. The swift 
little stream of the Jordan on the east, parts Palestine from the 
barren countegof the once turbulent Moabites. ‘The northern 
boundary, shifting.with the fortunes of the Jewish and Israelitish 
megnarchies, is fixed by no natural barriers.) Hemmed within 
limits thus narrow, lies the ancient inheritance of the Jews, a ter- 
ritory not inconsiderable if contrasted with the earlier Greek states, 
Sicyon, Agamemnon’s monarchy, Corinth, Megara, Eleusis, &c. 
in several of which a modern medical practitioner might without 
difficulty pursue a practice at one time; but which Americans 
would deem to be a small territory for a state. Such however 
was the fertility of the soil and the genial character of the climate, 
exempting the inhabitants from the imperious wants incident to 
our colder latitudes, namely, substantial houses, clothing and diet, 
that Palestine in David’s time contained six millions of people. 
It now numbers about one million five hundred thousand, com- 
prising both the native and Christian population; a difference 
which can be in some measure accounted for by the present neg- 
lect of agriculture, the insecurity of property, and the rapacious 
exactions of the Pashas sent from Constantinople. Iam not pre- 
pared to say that the present resources of Palestine, if sagaciously 
developed, could not maintain the ancient population ; I only al- 
lude to its present diminished physical capacity, to make a sugges- 
tion, collateral to others which will be subsequently introduced, 
viz. that changes, some remote, others recent, depending upon a 
variety of disturbing causes, have both absolutely and relatively 


* Although the Mediterranean has no tide, the great prevalence of west and 
southwest winds, creating a strong current in those directions, has sensibly changed 
the sea-coast of Palestine. The roadsteads of Beyrit, Sidon, Tyre, Jaffa and Acre, 
now afford very unsafe anchorage, even for the diminutive coasting craft that fre- 
quent thei. 
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affected the present surface of Palestine. The vine, so important 
among the ancient productions of Palestine, has almost wholly 
disappeared ; the olive lingers only in occasional patches, and has 
deserted many of its old localities ; the pomegranate is rarely seen. 
The Jordan too has diminished its volume, changed its habits and 
in some places altered its direction ; while the remarkable valley 
through which it runs, has, it must be inferred, undergone a 
thorough and radical change. 1 must again repeat, that the want 
of any series of recorded geological observations on the country, 
leaves us to make out these conjectures from the phenomena that 
now present themselves, whose deviation from those preceding 
them, can be satisfactorily determined only by future careful ob- 
servations. 

Palestine is strongly marked by mountain rafiges. The chief 
line, the great back-bone of the country, in the New Testament 
called “the hill country of Judea,” starts from the desert, runs 
north and south through the whole length of Judea and Samaria, 
then bending in a northwesterly direction terminates at the sea- 
coast in the steep cliffs of the promontory of Mount Carmel, eight 
miles south of Acre. A few insulated abrupt hills, Mount Gilboa, 
Little Hermon and Mount Tabor, sentinels uponthe northern skirt 
of the great plain of Esdraelon, occupy the southern part of Gali- 
lee. ‘The Lebanon chain commences a little northward of these 
detached hills, in the low swells around Nazareth, rising to a con- 
siderable elevation as they stretch forward into the volcanic Safid 
chain, until they are lost in the stern precipitous ridges of Leba- 
non. All of these mountains are of limestone formation ; those of 
the southern or central chain are steep ridges of a friable rock, in 
mineral character approaching chalk, and having been manifestly 
subjected to a very high temperature. The Lebanon range is 
composed of compacter limestone, in which the gullies worn by 
the autumnal rains present a more direct and uniform channel. 
The strata are horizontal or nearly so, appearing frequently through 
extensive districts in long parallel ledges of one uniform breadth; 
as if placed artificially one upen the other. ‘The chief central 
ridge of mountains, rising to a height of one thousand to one 
thousand nine hundred feet* is covered by a growth of aromatic 


* The summit of the Mount of Olives is twenty-five hundred feet above the 


level of the sea. 
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shrubs, the oleander, arbutus, wild rose, &c. pushed out from the 
crevices of the mountain, or by an occasional dwarf olive, main- 
taining a doubtful and contested existence upon the thin soil. 
This chain seems at a distance to be one single unsupported ridge, 
with a summit slightly waving ; but upon approaching it the com- 
posing ridges separate from the mass, those of lower elevation 
lying in front of the superior one, all uniting in curvilinear bases 
and rising in distinct parallel ranges. ‘This central chain deter- 
mines the configuration of the greater part of Palestine; giving 
the shape to the plains that lie in between the spurs that it sends 
off, and the direction to the streams that are fed from its bosom, 
and fall on the one side into the Mediterranean, and upon the other 
into the Dead Sea, the river Jordan, the lakes of Tiberias and El 
Hulil. Between its base and the Mediterranean, stretches a vast 
alluvial, unfenced plain of pasture and wheat land, whose verdant 
knolls are everywhere covered by small Arab villages of stone, in 
which, gathered at once for society and protection, almost the 
whole fixed population are to be found. ‘The rounded pebble 
stones strewed over this plain, and the bones of marine animals, 
fish and testacea, mingled everywhere with the soil, indicate the 
subaqueous character of its formation. No observations, so far as 
I am informed, have ever been made to determine the nature or 
order of the depositions which have converted the former bed of 
the sea into dry land; but the uniform undulations of surface 
which characterize this plain, show that its bed was formed in an 
open flowing sea, exposed to the influence of the currents; while 
the perfectly horizontal level of the great plain Esdraelon indicates 
that the sediment was thrown down in an archipelago, the pres- 
ent insulated mountains of Tabor, Hermon, &c. forming the chief 
islands, and favoring the quiet process of deposition which finally, 
by gradual accessions, raised the bottom to the surface. 

2. The Eastern part of Palestine. 

I have spoken of the great western plain intervening between 
the mountains and the Mediterranean; eastward of these moun- 
tains, however, lies a tract which exhibits every element of ster- 
ility and desolation. This entire district, comprised between a 
line drawn ten miles east of Jerusalem due north and south, and 
the Arabian mountains, which form the eastern boundary of the 
Ghor, as the Syrian Arabs term the Jordan valley,—a tract aver- 
aging eighteen miles in breadth by one hundred in length, and 
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embracing at least one third of the surface of Palestine, is made 
up of a series of naked limestone hills, springing from broad bases, 
divided from each other by little gravelly gullies, and running up- 
wards into sharp acuminations: those on the north of this region 
terminating in a conical form, while those southward, i. e. west 
of the Dead Sea, take a wedge-like shape: the valleys between 
them narrowing downwards as the hills sharpen upwards. Should 
a quantity of hatchets of the usual figure be placed with the edges 
upwards, and the nearest horizontal and parallel lines of the sev- 
eral backs touching each other, they would represent the hills, 
while other hatchets put between them with their edges down- 
wards would represent the valleys. There is a rapid declination 
in the height of these hills eastward, between the Jordan valley 
and the central chain ; a general subsidence, referable I believe 
to the same agencies which, prolonged through indefinite periods, 
have lowered the bed of the Jordan; the intense igneous action 
of their movements affecting the whole adjacent region. ‘The 
sudden rents and jagged perpendicular ravines that break down 
here and there, forming frightful gorges bounded by precipitous 
walls, may have been opened by subsequent volcanic movements, 
to which, it is well known, that the whole country has been fre- 
quently and severely subjected. 

(1.) With the exception of a few olives and pomegranates 
around Jericho, a small village in the Jordan valley, and a few 
patches of green grass and shrubs scattered here and there through- 
out the tract, and along the western shore of the Dead Sea, there 
is scarcely a tree or shrub or blade of grass in all this district. 
It would seem as though the curse which overwhelmed the cities 
of the plain, was still burning over its arid and scathed surface. 

(2.) A fixed population is, therefore, limited to Jericho and 
the small store-house village of the T’amamaarah Bedawins. 
The country however, is not wholly uninhabited. The plun- 
dering and lawless tribes of 'Tamamaarah, Rashaideh, Damairah, 
é&c. roam over this wild country, openly defying the Pasha of 
Jerusalem, and robbing either directly or indirectly all who pass 
through ; directly by seizing all, indirectly by forcing travellers 
and caravans to take them as an escort against themselves, who 
are the robbers. With all his bandit qualities however, let me 
here remark, that the untamable Bedawin stands in favorable 
contrast with the crushed and degraded Fellah of Egypt, and the 
Arab cultivator of the more fertile districts of Palestine. 
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3. The Jordan Valley. 

In the eastern portion of the grassless region I have described, 
and about sixteen miles eastward of a line drawn north and south 
through Jerusalem, runs the deep valley of the Jordan. Begin- 
ning at the upper end of lake Banias and stretching southwards, 
enclosing the Sea of Tiberias, a lake about six miles wide, and fill- 
ing the breadth of the valley, it continues in the same southerly 
direction and with nearly the same breadth, about seventy miles, 
where it is again occupied by the Dead Sea, distant from whose 
southern end ten miles, it comes to an abrupt termination. 

(1.) This valley is very much depressed below the level of the 
Mediterranean,* a depression to which its excessive heat had 
drawn the attention of travellers ; but this temperature was in part 
accounted for by the position of the Ghor, enclosed between high 
and almost perpendicular limestone mountains, reflecting the sun 
from their white, glaring sides, into the valley below. Approxi- 
mate results from barometrical measurement gave adepression from 
three hundred to six hundred feet ; Dr. Robinson has adopted the 
Jatter. But a minute and careful triangular survey, by a corps of 
English engineers, of the whole country lying between the Jor- 
dan valley and the Mediterranean, has recently settled the depres- 
sion of that valley below that sea, at one thousand three hundred 
and eighty feet ; and consequently one thousand four hundred and 
ten feet below the level of the Red Sea. 

(2.) The sides of the valley are bounded by steep hills of 
limestone, those on the west from eight hundred to one thousand 
four hundred feet high, those on the east from four hundred to 
eight hundred feet higher. They are cleft by valleys, along whose 
bottoms rush, during the rainy season, furious little torrents into 
the great arterial current of the Jordan. This river, which gives 
its name to the valley, and divides it into two nearly equal parts, 
varies in width from eighty to one hundred and fifty feet, pouring 
between its sedgy banks an unfailing supply of fresh water into 
the Dead Sea. 

4. The Dead Sea. 

This mysterious lake, concerning which so many early, extrava- 
gant accounts have been published, has never yet been satisfactori- 
ly explored. The rash attempt of Costigan the Irishman in 1835, 


* See Vol. xx11, p. 214, of this Journal. 
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who caused a boat to be transported from the Mediterranean across 
the country and launched—his enterprise with a sole Arab ser- 
vant—his three days’ exploration—his death from exposure and 
want of fresh water, before he could make known his discoveries, 
are pathetically told by Stephens. From what I could learn how- 
ever, at Jerusalem, Costigan was as destitute of scientific and in- 
strumental knowledge as he proved to be of ordinary prudence ; 
and had he lived would probably have revealed facts of but little 
value. ‘That the exhalations from the lake are too pestiferous to 
admit of the necessary exposure for its survey, will scarcely be 
maintained ;* and while the other obstacles arising from the hos- 
tile character of the Bedawins, the difficulty of transporting a boat 
to the shore, the want of provisions, water, &c. are too slight to be 
entertained by any enterprising traveller, it is to be hoped that an 
exploration, where important discoveries are sure to follow the 
experiment, will not long be deferred. At present therefore, our 
knowledge is made up of partial observations and experiments, the 
most important of which I shall here detail, in order to embody 
into one view, the leading features of this extraordinary region. 

(1.) The lake is about forty miles long and from six to eight 
miles wide ; a broad peninsula, composed of slate, marl, earth and 
other matter, broken down from the rocks in the rear or gained 
apparently from a former overflow of the waters of the lake, pro- 
jects from the eastern shore on the south and contracts the breadth 
of the sea to within two miles. South of this the water is very 
shallow ; so that in midsummer, when ip consequence of evap- 
oration the body of the lake falls from twelve to fifteen feet, this 
end is left a marsh. 

(2.) The eastern shore consists of almost perpendicular cliffs 
of limestone rock, from sixteen hundred to twenty-five hundred 
feet high, running up in ragged splintered points, or advancing 
out from the main line, standing like massive bastions propping up 
the gigantic wall in the rear. This range, following nearly a north 
and south direction, recedes from the southern coast and thus 
allows access to the peninsula. ‘The west shore, from fourteen 
hundred to two thousand feet high, is more broken than the east- 
ern; but presents several strikingly bold cliffs, beetling over the 
water and throwing upon it their deep shadows. 


* It was formerly believed that no birds could, or did fly over the lake, but this 
isnottrue. The same fact is falsely asserted of Lake Avernus, near Naples. 
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At the southwest corner of the lake occurs a large promontory 
of fossil salt, overlaid with marl and earth, down which little rills 
constantly trickling, give to the lake its highly saline character. 
A narrow shelf of land intervenes between the water and the base 
of the western mountains, cut off in three points by the advanced 
cliffs. On the south, the valley again begins, or rather is prolonged 
southwards by a marsh, which at length gives place to a bed of 
an indurated nitrous character, mixed with marl, pieces of red 
sandstone and porphyry. 

The northern shore, which I visited, is a sand beach, sloping 
gently down from the water’s edge ; a line of sand running back 
(at that time about two feet) covered with weeds and drift-wood, 
indicating the high-water mark. The view from this shore down 
the lake, sunk between its precipitous walls, is one of appalling 
sublimity. ‘There it lies motionless and dark, with no voice, no 
pulse of life around or within it. No fish inhales its waters, no 
snail crawls along its shores, no trace of aught, human or animate, 
is any where to be seen. 

In the course of a wide range of travel through the greater part 
of Europe, a portion of Africa and Asia, and my own country, I 
have witnessed nothing whether of the physical or moral sublime, 
so sternly impressive. The wildest districts of Switzerland, Scot- 
land and the Tyrol, and the sternest features of northern Greece 
and Asia Minor, are tame when compared with the Dead Sea. 

(3.) The water is of a dull green color, though highly trans- 
parent, so that the eye traces the pebbles which cover the bot- 
tom, and are very various in color, for a great distance. Among 
them those of fetid limestone predominate ; they are bitumin- 
ous, and emit a strong odor when rubbed against a woolen 
coat. In some cases the bitumen has invested other stones, and 
formed a coating so tenacious that it is impossible to detach it 
mechanically. As no springs of petroleum or pitch have been 
discovered along the shore, we can only infer the conditions un- 
der which the bitumen is found at the bottom by its appearance 
when thrown ashore. Judging from the fracture and the vitreous 
texture throughout, we are warranted in concluding that it first 
appears in a fluid state like tar, and afterwards cools down under 
the pressure of the water. 

(4.) There is no outlet to the sea: so that the whole body of 
water brought into it by the Jordan, the six streams upon the east 
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and four upon the west, must go off by evaporation, by some sub- 
terranean channel, or more probably by both united. T'he pre- 
cipitation of salt to the bottom during the summer months, in con- 
sequence of the great evaporation, must we presume be consid- 
erable. 

(5.) Specific gravity. The water of the Dead Sea has been 
frequently analyzed by European chemists, the varying results of 
whose experiments—a difference easily explicable by those who 
understand the disturbing influences affecting the lake—have only 
increased the necessity of multiplied examinations, in order to 
furnish an intelligible approximation to a correct average. 

For the subjoined analysis of a portion taken from the lake at 
the time of my visit, April 18, 1843, I am indebted to the kind- 
ness of Mr. B. Silliman, Jr.* 

The portion here analyzed by Mr. Silliman, Jr., is, I believe, 
the first ever experimented upon, this side of the Atlantic. It 
was sealed up at the time of taking it, and so kept until my ar- 
rival at home in November last, when immediately after opening, 
it was again hermetically closed. I am thus particular in regard 
to the time, since the season, owing to the more rapid evapora- 


* The water which Mr. Sherwood brought from the Dead Sea, and of which I 
received a portion from him, had a specific gravity of 1:1509 on several trials ; 
being less than the least weight named in the four analyses quoted below, viz. 
Dr. Apjohn’s, 1-153. It was neutral, having no effect on litmus, or Georgina 
leaves. On boiling for some time, no insoluble deposit appeared, and no escape of 
gaseous matter; evaporated to dryness at 212° to 220°, it re-dissolved entirely in 
pure water. Hence I infer the absence of carbonic acid and of bicarbonates. 

Paper prepared with acetate of lead remained unchanged, whence, as well as 
from the foregoing, I infer the absence of su/phuretied hydrogen. Ammonia, alu- 
mina, phosphoric acid, and iodine, were sought for in vain. A current of chlorine 
gas passed through the water soon developed a fine brownish red color in the 
fluid ; ether agitated with it took up all the coloring matter, and a solution of 
caustic potash at once made it disappear from the ether. This was good evidence 
of the presence of bromine. 

Dr. Daubeny (see Report on Mineral and Thermal Waters in the 6th Report of 
the British Association, p. 47) has remarked in speaking of the constitution of 
mineral waters—“ that as the salts existing in a spring need not be the same with 
those obtained on evaporation ; and as salts viewed as incompatible may co-exist 
in a state of weak solution, the analysis of a mineral water consists in nothing more 
than in determining the nature and amount of the several acids and bases which it 
contains. But Berzelius has further contended, (in his analysis of the Carlsbad 
water, Ann. de Chim. xxviii,) that every thing beyond this which the chemical 
analysis professes to give, is a matter of hypothesis. He also says, and apparently 
with much justice, that consistently with the views of Berthollet on the influence 
of the mass, we ought to suppose as many salts to exist in a mineral water as can be 


iT 

j 
* 
| 

¥ 
? 
4 
i 
| 


On the Valley of the Jordan and the Dead Sea. 11 


tion during the summer months, becomes an essential considera- 
tion in the statement both of the specific gravity and component 
elements of the water. At that time the rainy season, or “ lat- 
ter rain,” had just passed ; the Jordan and the streams on the east, 
south and west, had discharged themselves into the lake, thus 
diluting, by this accession of fresh water, the previous body of 
water in the lake. 

The specimen analyzed, was taken from the northwest an- 
gle of the sea, about three miles from the mouth of the Jordan, 
a consideration scarcely less important than the former, when it 
is recollected that the Jordan alone is supposed to discharge, on 
an average, daily, about six millions five hundred thousand tons 
of water into the Sea, a discharge that must sensibly affect the 
quality of the water for a considerable distance around the em- 
bouchure. 


formed out of the constituents present, whilst the proportion in which these salts 
exist is a point which we cannot obtain data for calculating, until we are able to 
estimate numerically the relative force of affinity subsisting between the ingredi- 
ents. According therefure to the received views on this subject, the chemist 
ought in strictness barely to set down, as the results of his analysis, the respective 
weights of the acids and bases present.”’ 

With this view of the subject, I have not endeavored to reconstruct the water of 
the Dead Sea from my analysis, but have only given the several weights obtained. 

Ist. Acips.—Chlorine: This was precipitated by nitrate of silver, and the bro- 
mine of course was thrown down by the same operation. After drying the mixed 
chloride and bromide of silver, it was fused in a porcelain crucible of known 
weight, and the weight of the fused mass obtained. To estimate them separately, 
as much of the mixture as could be removed conveniently from the crucible on 
warming it over a lamp, was introduced into a tube of hard glass and weighed. 
The tube was then connected with an apparatus by means of which dry chlorine 
was passed over the assay while heated to redness by alamp. The chlorine thus 
combined with the silver before in union with the bromine, and the resulting loss 
of weight was ascertained by the balance. Estimated in this way, 100 parts of 
the water yielded 

Chlorine, ‘ ‘ 10-290 

Sulphuric acid was detected by hydrochlorate of baryta, but in quantity too 
small to be estimated. 

2d. Bases.—Lime was thrown down by oxalic acid, converted into sulphate 
after ignition, and weighed 1-424. Magnesia was separated from the alkalies by 
means of the process recommended by Berzelius, with oxide of mercury. The 
magnesia weighed 2:355 per cent. 

The alkaline chlorides were evaporated to dryness, and the weight calculated 
from the known constitution of the chlorides. The soda contained only a trace 
of potash, and weighed 3-008 per cent. 

Recapitulation.—The constitution of the water of the Dead Sea, therefore, by 
this analysis, is as follows : 
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It is mainly owing to an inattention to these seriously modify- 
ing causes, that the astonishing difference in the weight and rela- 
tive proportion of soluble salts, found by Gay Lussac and others, 
in the portions analyzed by them, is chiefly attributable. The 
water analyzed by Dr. Apjohn, and having a less specific gravity 
than the others, was dipped up about a mile from the Jordan, im- 
mediately after the heavy autumnal rains. It will be noticed 
also, that in that case the amount of salts, which, supposed in a 
dry state, are usually equal to one fourth the weight of the water 
containing them, is for the same reason very much reduced. 

The density of the water was very strikingly illustrated upon 
our bathing in the sea. We were a party of thirty-five; nine of 
whom bathed. ‘Two had never before been able toswim; there 
however, they floated like corks. Indeed, had the water been 
frozen to the bottom, it could not have borne us up more effec- 


Chlorine, ‘ ‘ ‘ 10 290 
Soda and trace of potash, . 3.008 
Magnesia, . ‘ ‘ 

99-900 


B. Jr. 
Yale College Laboratory, Jan. 6, 1845. 


In order to afford a comparison with a few of the former experiments, Mr. Sher- 
wood adds, from Robinson's admirable “‘ Researches on Palestine, (Vol. II, p. 348,) 
the results of four of the most accurate, made at different times, viz. 


By Dr. Marcet of Gay Lussac, Prof. Gmelin, Dr. Apjohn, 
London, 1807. Paris, 1818. Tubingen, 1826. Dublin, 1839. 
Specific gravity, distilled 
water taken as a stan- > 1-211 1-228 1-212 1-153 
dard at 1-000, 
N iate of lime, or « 2.0% « 
Chloride of 3-920 3:98 3-214] 2438 
magnesium, 10-246 15:31 11-7734 7:370 
sodium, 10 360 6:95 70777 7-839 
Sulphate of lime, 0:054 ee 0-0527 0-075 
Bromide of magnesium, 0-4393 0-201 
Chloride of potassium, 0°2117 0.005 
24.580 26:24 24-5398 18-780 
Water, ‘ 75° 420 73-76 75-4602 81-220 


100. 100- 100. 
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tually. I lay upon the surface with both feet and both hands in 
the air. I walked out into the lake, sinking only to the neck. 
In a horizontal position it was impossible to sink or to force one’s 
self down. One of our party plunged in with his eyes open ; but 
emerged immediately with ascream, his eye-balls glowing like 
coals of fire, smarting and watering for hours afterwards. On 
coming out a pricking sensation was felt upon the skin; small 
globules of oil, like naphtha, stood over us; while our heads and 
beards immediately whitened in the sun, covered by minute crys- 
tallizations of salt. 

I shall here close my remarks upon the Dead Sea, and shall 
finish this paper with 

5. Some observations upon the changes which the whole sur- 
Jace of Eastern Palestine has undergone and is now undergoing. 

The phenomena already described might be made the basis for 
wide and interesting speculations; [ shall however limit myself 
to the suggestion of only a few. The connection of the preced- 
ing facts with the various theories respecting the existence of the 
Dead Sea previous to the destruction of the cities of the plain, and 
with the manner of their destruction, is manifest. The Dead Sea, 
which is supposed to cover those cities, is a continuation of the 
Jordan valley—a valley as we have seen stretching ten miles south 
of the southern end of that sea, where a line of cliffs makes an 
abrupt offset to the valley (El Arabah) coming down from the 
south. This is according to Dr. Robinson’s late discoveries ;* 
as it was formerly supposed that the Jordan valley prolonged itself 
to the eastern arm of the Red Sea—that the Jordan River issuing 
from the southern end of the Dead Sea, intersected that valley 
throughout its whole extent—that the destruction of Sodom and 
Gomorrah, 1898 B. C. broke up the plain—that the waters settled 
into a lake, the present Dead Sea, and consequently, that all the 
phenomena there observed, must be explained in accordance with 
these hypotheses. But the break in the valley of the Jordan, and 
the fact that the Jordan does not issue from the Dead Sea, but 
on the contrary that the stream south of that sea runs northward 
into it, show that there has not been, since a very remote era at 
least, any connection between the waters of the Dead and Red 
Seas, and that the whole Jordan valley has undergone an organic 
change, an entire depression. 


* See Vols. If and III, passim. 
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When did this change occur? Is it coeval, as Dr. Robinson 
seems to think, with the formation of the present crust of the 
earth ; or is it contemporaneous with the destruction of the cities 
of the plain? We believe that it is not assignable to either of 
these periods ; but is the result of causes operating slowly through 
long spaces, or as we may say through all time, or continually— 
causes which sometimes have made themselves felt there with 
greater intensity than at others, but which are constant even in 
their apparent fluctuations. 

The volcanic character of the whole region has already been 
adverted to. The thermal and mineral springs that occur along 
the shores of the Dead Sea, the Lake of Tiberias,* and in the 
vicinity of Safed—the hill of fossil salt at the southwest end of 
the Dead Sea—the nitrous crust covering the bed of the Jordan 
valley north and south of the sea, the pieces of sulphur found at 
various places in its vicinity, the bitumen exuding upon its bot- 
tom, and the arid, burnt soil of the contiguous country, all bear 
evidence to the igneous nature of the agencies that have pro- 
duced them—agencies which we cannot believe have confined 
their action to the fruitless production of these marks, but have 
left the impress of their destroying and upheaving force upon the 
whole region. Earthquakes also, shaking this district from time 
to time, opening seams, giving passage to new streams, or disclo- 
sing hot springs, testify that this subterranean power is still active. 
Josephus makes mention of one in the time of Herod which de- 
stroyed ten thousand people.t In 1759 a violent convulsion shook 
down part of the walls of Safed: it lasted three months, and de- 
stroyed three thousand people. But the severest shock was felt 
in 1837, which prostrated the whole town of Tiberias, burying 
many of the inhabitants beneath the ruins, causing vast rents in 
the adjacent hilis, and displacing broad areas of land. This 
movement was felt throughout the whole Jordan valley, and fol- 
lowed the linear direction of the mountains which bound it. 

Had we a series of records made by scientific observers of the 
time of the occurrence of all the violent catastrophes that have 
happened in this region, but more particularly of the new phe- 
nomena that have occurred in the intervals of great agitation, un- 


* Atthe baths of Emmaus, on the west shore of this lake, the water has a tem- 
perature of 150° F. and is highly sulphureous. 


t Liber xv, § 2. 
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accompanied by the more striking exhibitions, we should have 
some data by which to measure the amount of change that this 
force, irregularly active but uniformly modifying in its effects, has 
wrought upon the configuration of the mountains, their absolute 
and relative elevation above the bed of the valley, and the 
changes in the water-courses that flow down them. 

Even then however, we should only arrive at an approximate 
result of its agency; since it would be impossible to estimate the 
relative change of level over so wide a space, especially as there 
is no well-defined line, like a sea-coast, from which we can de- 
rive the amount of the movement. 

We are entitled however, to infer from analogous effects else- 
where observed, accompanied by similar phenomena, that this 
process of upheaval, with all the changes incident to it, has been 
going on for centuries in the great region east of Jerusalem ; some- 
times actively, when the internal fire has made itself visible at the 
surface, and again slowly during long periods of comparative re- 
pose, when the disturbing agent has shifted the struggle to other 
points. We have an example of the elevatory and depressing char- 
acter of these subterranean movements in the country adjacent to 
the Caspian, and in the Caspian itself, where the island of Adak, 
once considerably elevated above the water, has now almost dis- 
appeared. Among the Caucasian chain great subsidences and 
upheavals have been noticed to succeed earthquakes. The Med- 
iterranean has witnessed the appearance of new islands, lifted up 
from the bottom, violently or gradually, in almost every part of 
it. ‘The Santorin group has already been mentioned. The isl- 
and of Merita, near Sicily, arose in 1831, and afterwards disap- 
peared ; Messina has been the frequent theatre of volcanic action, 
while the opposite coast of Calabria affords abundant testimony 
of the modifying and transporting power of volcanic action, in 
the emergence of new points of land above the surface of the 
water, the lowering of others, the formation of new lakes in the 
place of dry land, the elevation of new ridges in some places, and 
the appearance of wide fissures in others.* 

But Chili and Sweden furnish upon a broad scale the most in- 
contestable proof of the power of internal heat to elevate vast 
areas of land. In 1822 the whole coast of Chili, from the shore 


* Lyell’s Geology, Vol. II, pp. 324—352. 
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to the foot of the Andes, was permanently upheaved. “ 'The rise 
upon the coast, was from two to four feet; at the distance of a 
mile inland, it must have been from five to six feet. The area 
over which this permanent alteration of level extended, may 
have been equal to one hundred thousand square miles.’* 

These changes and oscillations have been remarked elsewhere, 
because the coast lines have afforded a ready means of determin- 
ing the rise or depression of the land; while the difficulty of 
ascertaining the alteration in the level of the interior has been 
acknowledged by all who have turned their investigations to 
these phenomena. How much then is this difficulty increased 
in a country where no fixed population are found, and conse- 
quently none of the facilities for observation exist with which 
such a residence is attended ; the disturbing causes act there only 
upon an uncultivated surface. ‘There are no houses to be over- 
thrown; no towns whose rent walls are tottering memorials of 
some sudden paroxysm, or whose departure from some point 
which had not partaken of the movement, has been observed 
and recorded. 

One of these violent catastrophes has been recorded, the over- 
throw of Sodom and Gomorrah, an event miraculous in time, and 
penal in its design ; but effected by causes and means by which 
they were surrounded. Whether these cities were destroyed by 
the inflammation of the bituminous matter upon which they were 
built, or with which they were constructed, or whether a sudden 
voleanic eruption, opening wide fissures through which red-hot 
lava, “the rain of fire” poured, engulphing and destroying the 
guilty cities, we cannot now determine. ‘The account was writ- 
ten, not to gratify curiosity, but to indicate to all times a sense 
of the Divine justice. Perfectly compatible however with that 
lesson, is the supposition that it was brought about by natu- 
ral agencies. Nor is it the less signal because phenomena, sim- 
ilar in their nature and produced by causes operating constantly, 
though with intermitted vigor, have since appeared and may be 
still expected to occur. 


* Journal of Science, Vol. xvi, pp. 40-45. 
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Arr. II1.—On the Crystals which occur spontaneously formed 
in the tissues of Plants ; by J. W. Bawtey, Prof. Chem. U. S. 
Military Academy,—(with a plate.) 


(Read before the Association of American Geologists and Naturalists at Albany, 
April, 1843.) 


Part I. 


If the objects of this society were less extensive than they are, 
and if it were an Association for the improvement of geological 
science alone, instead of embracing natural history in general, L 
should still feel that no apology would be necessary for asking 
your attention to a paper on the crystalline matter of plants. 

Examinations of the nature of the saline matters which occur 
spontaneously crystallized in the cells of plants, are so directly 
connected with the subjects of agricultural chemistry and geol- 
ogy, which have already engaged the attention of this society ; 
that, independent of the interest which this subject may present 
to the botanist, chemist, and crystallographer, it is, I think, not 
wholly unworthy the attention of the geologist. 

It is not my intention to consume the time of the society, by 
relating what has already been discovered upon this subject, 
especially as full information in regard to it may be found in 
a very able paper, by E. J. Quekett, Esq. of London, which is 
appended to the second edition of Lindley’s Botany. My present 
object is to give a statement of my own observations and exper- 
iments, and I hope that I shall be able to present some new facts, 
and perhaps to place some well known ones, in a new, if not a 
stronger light. 

My investigations of the subject are far from complete ; nume- 
rous facts, requiring further observations and experiments, have 
presented themselves; and it is my hope that I shall be able in 
a second part of this paper, to supply some of the deficiencies 
left in this; and to give the results of researches, which are as 
yet in too incomplete a state to be placed before you. 

In the present part of this memoir, I shall confine my atten- 
tion chiefly to the crystals in Dicotyledonous plants. 

My attention was directed to this subject by an accidental cir- 
cumstance ; I noticed one day, upon my hearth, the white ashes 
of a hickory cinder, which appeared to retain the pores and other 

Vol. xtvur, No. 1.—Oct.-Dec. 1844. 3 
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organic structure of the wood. Remembering the assertion of 
Rev. J. B. Reade, that plants when burned, left a skeleton of sa- 
line matter, retaining the forms of the cells, and other organs, I 
wished to verify the statement in this case by examining the 
ashes, which seemed to be in a very favorable state for observation. 
I accordingly melted some thickened Canada balsam, upon a 
piece of glass, and touched it very gently to the ashes; a portion 
adhered, and by blowing off what had not touched the balsam, 
I obtained, as it were, a longitudinal section of the ashes, in 
which the particles retained the relative position in which they 
were left by the combustion of the wood. As the balsam hard- 
ened in cooling, the section was left in a state of great transpa- 
rency, and firmly set, so that it could be kept for years. On sub- 
mitting the ashes thus prepared to microscopic examination, my 
attention was immediately arrested by long rows of brownish 
polygonal bodies. 

Similar observations were then made on the ashes of the oak. 
Polygonal bodies were found in great abundance, but smaller 
than in the hickory, and presenting considerable diversity of form. 
The ashes of many other trees presented similar polygonal bod- 
ies, and they were, indced, found to constitute a large proportion 
of the insoluble matter in the ashes of most dicotyledonous trees, 
whether indigenous or exotic. 

It became then, a matter of considerable interest to determine 
the nature of these bodies, and to ascertain whether they were 
really, as they appeared to be, the remains of crystals, or merely 
saline matter, to which a polygonal form had been given by de- 
position in the polyhedral cells of the wood. 

The same plant which first drew my attention to the subject, 
solved the enigma. On looking at the bark of any species of 
hickory* when exposed to the direct rays of the sun, numerous 
crystalline particles were distinctly seen, and I found no difficulty 
in examining them, im situ, in thin layers of the liber or in sec- 
tions of the bark or wood. But they were more satisfactorily 
seen when completely isolated, which was easily effected by 
scraping a little of the bark above a plate of glass, and then blow- 
ing off the woody particles, after the crystals had been made to 
adhere by slightly moistening them with the breath. The mi- 


* Carya alba, C. porcina, &c. 
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croscope then showed these glimmering points to be beautiful 
crystals, of the forms represented in figures 1, 2, 10, and 11, some 
being single as in figure 1, and great numbers compound or twins 
as in figure 2 b. 

When these crystals were heated they became opaque, and if 
then placed in water or Canada balsam, they perfectly resembled 
the polygonal bodies found in the ashes of wood, so that no doubt 
was left as to the origin of the bodies in question. 

The general form of the crystals which I had thus detected in 
the bark and wood of hickory, so much resembled the figures given 
by Raspail* of crystals found by him in Jris florentina, that I had 
but little doubt that they were identical, but a slight examination 
showed that either Raspail had made an error, or the crystals of 
the Iris and hickory must be different, as their forms appeared 
incompatible, belonging to entirely different crystalline systems. 
Raspail’s figures represent modifications of right square prisms, 
while the forms in hickory are evidently monoclinate,t being 
derived from a right rhomboidal or oblique rhombic prism. Exam- 
inations of the crystals in Iris florentina, and various other Irid- 
aceous plants, such as Gladiolus psittacina, Crocus vernus, &c., 
convinced me of their identity in form with those found in hick- 
ory, and that Raspail’s representations of the terminal modifica- 
tions are incorrect, and his measurement of the plane angles does 
not agree exactly with mine. ‘Those which he measured, he 
states, gave 62° and 149°, while both in the hickory and the Iris 
the same angles as measured by me, gave 60° and 150°. He 
appears also to have overlooked the fact, that the plane angles 
which are diagonally opposite on the same face are not equal, 
being in this case 70° and 145°. (See figure 10.) 

Having mentioned to my friend Dr. Torrey the occurrence of 
these crystals in hickory, he kindly furnished me specimens of 
a South American bark, said to be used as a substitute for soap, 
(Quillaja saponaria ?) which was filled with crystals precisely 
similar to those found in hickory, and which I think he said he 
had analyzed and found to be oxalate of lime. Raspail also 
gives this as the composition of the crystals in Iris. The account 
of the experiments which I made on these and other crystals, to 
determine their composition, I shall give further on. 


* Nouveau Systeme de Chimie Organique, Plate vit, figs. 7, 8, and 10. 
t Hemi-prismatic of Mohs. 
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The detection of such vast quantities of crystals in every 
species of hickory, and the indications of similar phenomena in 
other trees, presented by their remains in ashes, led me to exam- 
ine many other trees. I soon found that the bark of every spe- 
cies of oak, birch, chestnut, poplar, elm, locust, and all the com- 
mon fruit trees, as the apple, pear, cherry, plum, &c., besides a 
vast number of others, were literally crowded with crystals. 

The thin layers of the liber of the poplar, locust, chestnut, &c. 
when moistened and examined by the microscope, presented a 
most beautiful mosaic work of crystals. Each of the cells of the 
liber shewed either single or twin crystals, disposed as seen in 
figure 5, which was drawn from the liber of Populus grandi- 
dentata, but which will serve to show the form and arrangement 
of the crystals in all the trees just mentioned, as well as in 
many others.* 

Even when it is difficult to see the crystals in situ, owing to the 
presence of globules of starch and chlorophylle, or to the density 
of the tissues, they may yet, in general, be found by scraping the 
wood or bark into water, in a watch glass. When the woody 
particles are picked out, the residue will generally show abun- 
dance of crystalline matter. By this method crystals may be 
obtained in an isolated state, even from such dense woods as ma- 
hogany, heart of oak and lignum-vite, and even when this pro- 
cess does not give good results, the presence of the crystals in 
great quantity may be demonstrated by placing a portion of the 
ashes in Canada balsam. ‘They may be readily found in the 
powdery matter of worm-eaten wood; in saw-dust also; and 
abundantly in the finer portions of the ground dye-stufls of com- 
merce, such as logwood, fustic, quercitron, Brazil wood, sandal 
wood, camwood, &c. 

The examination of leaves also gave very beautiful results. 
By slowly burning the leaf until the ashes became perfectly 
white, the form of the leaf was usually retained, and when en- 
cased with Canada balsarn showed beautifully the saline skeleton 
of the leaf. In the full grown leaves of most trees, it was found 
by this method that rows of crystals accompany every ramifica- 
tion of the vascular bundles, so that even the minutest vein of 
the leaf is represented in the ashes by its row of crystalline par- 


* The appearance by polarized light is very beautiful, presenting an elegant 
mosaic work of rubies and emeralds. 
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ticles. In very young leaves these crystals were only found 
along the midrib and some of the principal veins. In the leaves 
of other plants, the crystals were found by this method to be 
scattered in stellate bunches all through the parenchyma of the 
leaf. 'The ashes of the leaves of Nelumbium luteum, Salisbu- 
ria adiantifolia, Acalypha virginica, and many others, gave most 
beautiful displays of these groups. 

Having found by the above mentioned experiments that crys- 
talline matter was present in vegetable tissues in much greater 
abundance than is generally supposed, 1 next endeavored to ascer- 
tain if the crystals in different plants had any relation in form 
and composition. I soon found that in a very great number of 
dicotyledonous plants, the crystals could all be referred to modifi- 
cations of the form represented in fig. 4. The most common 
form is shown in figures 5, 6, 7, and 8, which show different po- 
sitions of similar crystals. ‘This form appears to be a rhombic 
prism oblique from an acute edge, and with the acute edges re- 
placed by the planes ¢@, ¢.* This form I shall refer to as form A. 
With the above, the unmodified prism, fig. 10, sometimes occurs, 
as in Rosa rubiginosa, Broussonetia, &c. 

Compound or twin crystals, derived from the same primary, are 
also very frequent. Fig. 9 shows a common form, in which com- 
position has taken place parallel to the plane P. 

Crystals belonging to form A were found by me abundantly in 
more than one hundred species of plants, belonging to upwards 
of thirty different families, which families include the great ma- 
jority of dicotyledonous trees and shrubs, besides many herba- 
ceous plants. 

The extent to which this form occurs will be understood when 
I state that it is found abundantly in every species of maple, 
birch, chestnut, oak, beech, apple, pear, quince, cherry, plum, rose, 
willow, elm, locust, mulberry, &c. among our indigenous and 
cultivated trees; and in mahogany, orange sandal wood, logwood, 
lignum-vit#, and many other exotic species. 

In the annexed table is given a more detailed list of the plants 
in which form A was found. It doubtless could be much exten- 
ded, but my herbarium is too limited to allow me to make so gen- 
eral an examination as is desirable. 


* I use the notation given by Dana, in his excellent System of Mineralogy. 
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Tasie A. 
Dicotyledonous plants containing crystals of form A. (Figs. 4 to 9.) 


ACERACEX, Acer, several species. In bark and wood, and along 
veins of leaf. 
ZEscutacez, Esculus hippocastanum. In bark of petiole, a few sim- 
ple crystals, with abundance of bunches. 
ApocyNEs, Nerium oleander. 
AQUIFOLIACES, Prinos catharticus. 
AvuranTIAcE#, Citrus aurantianum. Crystals (see figs. 6,'7, 8) abun- 
dant in leaf and petiole, and in pulp of fruit. 
Betutacez, Alnus serrulata. 
Betula excelsa. 
 papyracea. 
Batsamace®, Liquidambar styraciflua. 


CupuLirer#, Quercus nigra. In every species of Cupulifere 
- tinctoria. which I have examined, whether 

- alba. indigenous or exotic, great abun- 

e montana. dance of crystals were found, 

= phellos. usually presenting the forms, fig. 

Castanea vesca. 6 to 9, but also having bunches 

" pumila. (form B, fig. 15) occasionally 

Fagus sylvatica. mingled with them. In many 


Carpinus Americana. species of this family it is easy 
Ostrya Virginica. to see the crystals in situ, in 
thin layers of the liber. In the chestnut they may 
be seen thus in great abundance, and disposed in 
cells, as in fig. 3. 
CEepRELACE®, Swietiana Mahagoni. In scrapings of Mahogany wood, 
and in the ashes, large crystals may be found in 


abundance. 
CorNACEX, Cornus florida. Crystals abundant in the bark. 
Ericacex, Andromeda racemosa. Crystals small; may be seen 


in ashes of leaf. 
Azalea viscosa. Crystals small. 

EBENACEX, Diospyros Virginiana. Large and rather irregular crys- 
tals, scattered through the leaves. 

FRANKENIACES, Frankenia levis. Bunches also. 

Hamametace&, Hamamelis Virginica. Crystals abundant in ashes of 
leaf, along each vein, and easily isolated from the 
bark. 

Lecuminos#, Virgilia lutea. 

Psoralea lupinellus. 
Crotalaria sagittalis. 
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Lecuminos#, Cassia Chamecrista. 

/Eschynomene aspera? In the bark of the plant, used 
by the Chinese in making what is called rice paper. 

Lathyrus sativus. 

Pisum maritimum. In the ashes of the leaf; the veins 
are beautifully marked out by the crystals. 

Pisum sativum. 

Viccia cracca. 

Phaseolus. 

Lespedeza frutescens. 

Trifolium pratense. 

Pterocarpus santalinus, red sandal wood.} The crystals 

Cwesalpina Brasiliensis, Brazil wood. may be found 

Hzmatoxylon Campeachianum, logwood } in abundance 
in the ground dye-stuffs of commerce. 

Gleditschia triacanthus. 

Robinia pseudacacia. In vast numbers in the liber. 

And many others. 

Crystals of form A occur in such profusion in all spe- 
cies of Leguminose which | have examined, that | 
have no doubt they belong to the whole family. 

PINACEX, Pinus strobus. In its bark may be found latex vessels 
crowded with minute crystals, which are right rhom- 
boidal prisms of 70° and 110°; these are perhaps 
secondary to form A. (See fig. 12.) In Torreya 
taxifolia the bark contains long vessels covered with 
minute rhombic crystals. (Fig. 14.) The wood of 
the Pine tribe is remarkably free from crystals. 

PLATANACES, Platanus occidentalis. Crystals abundant in the bark. 

RHAMNACEZ, Rhamnus catharticus. 

Rosacex, Sub-Order Pomee. 


Cratiegus. Crystals of form A predominate in Ro- 
Pyrus. sacez, but bunches (form B) are also 
Cydonia. mingled with them in the same plant. 


Sub-Order Amygdala. 
Prunus. 
Cerasus. 
RosacEz VER, Rosa rubiginosa. In the sweet brier the oblique rhom- 
bic prism unmodified is not unfrequent. (See fig. 4.) 
Rosa Carolina. 
Spirea salicifolia. 
tomentosa. 
Rubus odoratus. Bunches also. 
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SALICACEs, Salix. In the liber of every species of Willow and 
Populus. Poplar examined by me, the crystals were 
in profusion, being distributed in cells, as 
shown in fig. 3, which was taken from 
Populus grandidentata. 

SANTALACER, Nyssa aquatica. 

Umacez, Ulmus Americana. Crystals abundant in bark and 
leaves. 

Ulmus fulva. 
Celtis occidentalis. 

I am indebted to E. J. Quekett, Esq. of London, for 
beautiful specimens of these crystals in situ, in the 
testa of the seed of Ulmus. 

VITACES, Vitis vulpina. In the bark and veins of the leaves of 

“riparia. the different species of this family, 

occur rows of crystals, showing eve- 
ry modification of form A. Acicular 
raphides are z!so very abundant. 

VaccinacEx, Vaccinium resinosum. Crystals resembling those of 
Diospyros, but smaller. 

UrticacEx, Broussonetia papyrifera. 

Morus tinctoria, (fustic.) 

Xanthoxylum fraxineum. 

Ailanthus. Bunches also. 

ZYGOPHYLLEX, Guaiacum officinale, (lignum-vite.) Small crystals 
may be isolated by scraping, and may be seen abun- 
dantly in the ashes. 

I have also seen in the monocotyledonous plant, Tradescantia Virgi- 


nica, small crystals which | believe are referable to form A. 


The crystals found in the plants enumerated in the above table, 
agree not only in general form, but the plane angles of the faces 
P and M, were in many cases measured by the aid of a camera 
lucida eye-piece, and found to correspond exactly with the meas- 
urements above given; (see figs. 5 and 7.) No doubt of the iden- 
tity in composition of these crystals in the above mentioned 
plants, can then be felt ; and hence instead of analyzing the crys- 
tals in each plant, it is only necessary to examine carefully the 
chemical composition in any one of them, in which the crystals 
are particularly abundant or easily isolated. 

The following are the results of my experiments upon the 
crystals in locust, (Robinia pseudacacia. ) 
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1. The crystals were insoluble in cold or hot water. 

2. They dissolve without effervescence in sulphuric, hydro- 
chloric and nitric acids. 

3. They are insoluble in acetic and oxalic acids. 

4. When heated they become opaque, and are still insoluble 
in water. 

5. The crystals after ignition dissolve with brisk effervescence 
in acids. 

6. The solution of the ignited crystals in acids, gives, when 
neutralized, (even when diluted, ) a white precipitate with oxalate 
of ammonia. 

7. The isolated crystals, when dissolved in sulphuric acid, gave 
on evaporation abundance of crystals of sulphate of lime, mingled 
with others having the form and properties of oxalic acid. For 
form of crystals of oxalic acid, see figures 22 and 23. 

8. The bark, when digested for several days in water and alco- 
hol, so as to remove all soluble matters, was then treated with 
dilute sulphuric acid, and on partial evaporation, the solution gave 
an abundant crop of crystals of sulphate of lime. 

9. The liquid filtered from the sulphate of lime in the last ex- 
periment, was allowed to evaporate spontaneously, and well char- 
acterized crystals of oxalic acid were obtained. 

The first seven experiments just mentioned were performed 
repeatedly with the aid of Chevalier’s apparatus for micro-chem- 
ical experiments, by the use of which the effect of heat and 
chemical reagents upon these minute crystals could be watched 
without difficulty, and more accurate results obtained than if 
pounds had been submitted to examination. The processes and 
results in these seven experiments are almost identical with those 
mentioned by Raspail,* from which he concludes that the crys- 
tals in Iris florentina are composed of oxalate of lime, but it 
does not appear that he isolated the acid. 

In my eighth and ninth experiments the microscope was not 
used, but larger portions of the bark were acted upon, and such 
quantities of sulphate of lime and oxalic acid obtained as fully 
to confirm the conclusions from the microscopic trials, that the 
crystals with which the bark was crowded, were composed of 
oxalate of lime. 


* Nouveau Systeme de Chimie Organique, Vol. III, p. 601. 
Vol. No. 1.—Oct.-Dec. 1844. 
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But as the complete identity in crystaliine form of the crystals 
in all the plants contained in table A, appeared fully established, 
it follows that unless several isomorphous bodies occur thus crys- 
tallized in these plants, the composition must, like the form, be 
identical in all. This conclusion was confirmed by numerous 
micro-chemical experiments on the crystals in cherry, poplar, oak, 
chestnut, &c., and no result at variance with this view was in any 
case obtained. 

The mention by several authors of crystals of phosphate of 
lime being found in plants, made me search for it frequently, but 
the invariable result of the experiments on all the crystals of form 
A was, that when carefully isolated, and then ignited, they left a 
carbonate insoluble in water and effervescing with acids, show- 
ing decidedly that they contain no mineral acid. 

I pass now to the examination of the crystals which resemble in 
form those found in hickory, and which I shall refer to as form 
B. (See figures 1, 2, 10, and 11.) These forms are far less 
abundant in dicotyledonous plants than the preceding. ll the 
species in which I have detected them are given in the follow- 
ing list. 

B. 
Dicotyledonous plants containing crystals of form B. (Figs. 1, 2, 3, 
4, 10, and 11.) 


Conacez, Pinus strobus. In the bark sparingly. 
Abies Canadensis. 
ERICcACEx, Kalmia latifolia. 


FRANKENIACEX, Frankenia levis. 

JuGLANDACE®, Carya, every species examined. Form B predomi- 
nates, but bunches occur also abundantly. (See 
figs. 1, 2, 10, and 11.) 

PotyGaLacE&, Krameria, (radix.) 

Rosacex, § Quillaje, Quillaja saponaria. The bark is crowded with 
crystals of form B, fig. 10. 

Among monocotyledonous plants, this form is found abundantly in 
the Iridacez, as Iris, Crocus, Gladiolus, &c. 


On comparing the crystals occurring in the different plants con- 
tained in table B, such close relations of form were seen to exist, 
that no doubt was left that they were all modifications of the 
same primary. ‘Thus we find that in all these forms, the lateral 
planes are at right angles; which fact has caused them to be 
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mistaken by some observers for right square prisms, although all 
the modifications prove that they belong to the monoclinate sys- 
tem. Again, the identity of the corresponding plane angles, in- 
dicates that they may all be referred to the same set of axes. 
They in fact, may all be referred to modifications of a right rhom- 
boidal or oblique rhombic prism. But as these forms belong to 
the same system as those of table A, and are therefore not in- 
compatible with those forms, it is even possible that they may be 
modifications of the same primary. I suspect that this is really 
the case, for the following reasons. 

1. The form fig. 10, is sometimes found in plants whose crys- 
tals generally belong to form A, fig. 5. 

2. The plane angles 70° and 145°, as indicated on fig. 10, are 
exactly those which would be given by the face P, of form A, 
fig. 7, if the obtuse lateral edges were replaced by the planes @, é. 

The idea that forms A and B are derived from the same pri- 
mary, is supported by the similarity in chemical composition, 
which appears to be proved by the following experiments. 

1. Raspail states,* that the crystals of form B in Orris root, Iris 
florentina, proved to be oxalate of lime. 

2. Dr. Torrey informed me that the crystals (fig. 10) found in 
the South American bark, ( Quillaja saponaria,) were analyzed 
by him, and proved to be oxalate of lime. 

3. The crystals in hickory, which agree perfectly in form with 
some of those occurring in Iris and Quillaja, were submitted by 
me to all the experiments which I performed on those of locust 
bark, and the results were identical, proving beyond a doubt, that 
they were composed of oxalate of lime. 

The kind of crystals to which my attention was next turned, 
was that of the stellate bunches, (conglomerate raphides, of 
Quekett.) These I shall refer to as form C; (see fig. 15.) 
These bunches, being mere aggregates of crystals, may be ex- 
pected to occur in all plants which contain any crystals, and they 
are actually found mingled with the crystals of forms A and B, 
in many plants. Still there are certain families of plants, as the 
Polygouz, Malvaceew, Geraniacee, &c., in which the bunches 
either occur alone or greatly predominate. 

A list of all the plants in which these bunches were noticed 
by me, is given in table C. 


* Nouveau Syst. Chim. Organique, Vol. III, p, 602. 
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TABLE C. 


Dicotyledonous plants containing form C,—conglomerate raphides. 


ARALIACEX, 


BIGNONIACE, 
CacTAcEes, 


CaPRIFOLIACEX, 


FRANKENIACE, 
EvpHoRBIACEs, 


JUGLANDACE, 
LyYTHRACEX, 
NELUMBOACE, 


ONAGRARIACEX, 


PASSIFLORACE, 
PHILADELPHIACE, 


POLYGONIACEX, 


(Figs. 15, 16.) 

Aralia spinosa. In cells of liber. 

Hedera helix. 

Catalpa cordifolia. 

Opuntia vulgaris. Bunches large, and abundant. 

Echinocactus. 1 am informed by my friend E. J. 
Quekett, that two thirds of the weight of a dried 
Echinocactus was found by him to be composed of 
crystals in bunches. 

Viburnum pubescens. 

Diervilla Canadensis. 

Symphoria racemosa. 

Sambucus Canadensis. 

Frankenia levis. Form A also. 

Acalypha Virginica. Beautiful stellate groups in the 
leaves ; these may be wel! seen in the ashes. 

Juglans cinerea. Rounded bunches in bark. 

Carya. Form B predominates in Carya, but mingled 
with bunches. (See figs. 15, 16.) 

Lythrum salicaria. 

Althea rosea. 

Hibiscus moscheatus. 

Nelumbium luteum. Bunches exceedingly abundant 
in leaf, and shown very finely in the ashes. 

Sub-Order Haloragee. 

Proserpinaca palustris. Bunches. 

In Onagrariacee the acicular raphides are generally 
very abundant. 

Passiflora lutea. Bunches abundant. 

Philadelphus coronarius. 

Every species of Polygonum, Rumex, Rheum, &c. 
which I have examined, abounds in conglomerate 
raphides. ‘They are said by Quekett to form 35 
to 40 per cent. of the weight of the common Rhu- 
barb, (Rheum palmatum.) 

Comarum palustre. 

Rubus odoratus. Bunches, mixed with abundance of 
simple forms. The white powder which covers 
the bark after the falling off of the older portions, is 
chiefly made up of bunches of crystals, among 
which forms A and B may be recognized. 
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SALICACEE, Salix. Bunches occur in the parenchyma of the 
leaves of several species of Willow, while form A 
predominates in the veins and liber. 

TAXAcEz, Salisburia adiantifolia. Veins of leaf very beautiful- 
ly shown in the ashes by rows of large crystalline 
bunches. 

Taxus Canadensis. Bunches in bark. 


TILIACE, Sparmannia Africana. Bunches exceedingly abun- 
dant, with some crystals of form B. 
Urticacez, Ficus carica. If a portion of the pulp of the Fig be 


compressed between plates of glass, and examined 
by the microscope, beautiful vascular bundles of 
spiral vessels, and latex vessels, will be seen, and 
exterior to these, are rows of cells, with large 
bunches of crystals. 

VALERIANACEZ, Centranthus rubus. 

VaAccINACER, Vaccinium resinosum. 


Note.—In tables A, B and C, I have recorded the results of the ex- 
amination of most of the dicotyledonous plants in which I have detected 
crystals. I have not recorded the experiments in those cases where I 
have not been able to detect the crystals, as I attach less importance to 
merely negative results. Still there are some families in which I am 
almost certain that they are not to be found, notwithstanding the state- 
ment of Unger, quoted by Quekett,* that all families contain them, 
and that they are present even in Ferns, Mosses, and the lowest Alge. 
I have repeatedly examined various plants of the great families Com- 
posit, Labiateee, Graminee, Filices, Musci and Alge, by all the meth- 
ods which readily showed crystals in other plants, and as yet have not 
detected a single crystal in any one of them. 


The crystals in the bunches (form C) are usually so crowded, 
that it is often impossible to determine the form of the single 
crystals, but in some cases, as in hickory, (figures 15 and 16,) it 
is possible to find bunches showing pretty distinctly the forms of 
the simple crystals of which they are made up, and thus enabling 
us to see that they result from aggregations of forms allied to B 
or A. In other cases a projecting angle may be measured, or 
else by crushing the bunch, some of the crystals may be 
separated, so as to be examined more carefully. All the ex- 
aminations which I have made in this way have led me to the 


* See Quekett’s paper on Raphides, in Lindley’s Introduction to Botany, sec- 
ond edition. 
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conclusion, that these bunches are generally, if not always com- 
posed of monoclinate forms, referable to forms Aor B. The 
bunches, so abundant in the Turkey rhubarb, (Rheum palma- 
tum.) have been repeatedly analyzed and found to be composed 
of oxalate of lime. In examinations of these bunches in other 
plants, as in Salisburia adiantifolia, Nelumbium luteum, &c., I 
have found that they always left insoluble carbonate of lime on 
ignition, showing them to be compounds of lime with an or- 
ganic acid, and in the micro-chemical experiments, where the 
salts were decomposed by dilute sulphuric acid, the solution 
evaporated on glass, left crystals of sulphate of lime, mingled 
with others having the form and properties of oxalic acid. 

We may conclude then, both from the crystallographic and 
chemical examinations, that these bunches are generally aggre- 
gates of simple crystals, of the same form and composition as 
forms A and B. It follows then, from the above mentioned re- 
sults, that in a very great majority of dicotyledonous plauts, oxa- 
late of lime in more or less regniar crystalline forms may be 
found, and frequently in great quantity.* 

To those who do not properly appreciate the infinitesimal forces 
of nature, and who do not consider that some of the grandest 
natural phenomena result from their action, the fact thus estab- 
lished with regard to the minute crystals in plants, may appear 
of trifling importance. It is true these crystals are minute; so 
minute that in many trees, as the poplar, locust, willow, &c., 
they do not exceed ;,';,th of an inch in length, yet what they 
want in size they make up in number, and when we come to 
integrate these infinitesimals, we find that the number contained 
in a single square inch of a layer of the liber not thicker than a 
piece of writing paper, is at leasta million. (See fig. 3.) 

When we now reflect upon the number of such layers contain- 
ed in the thickness of the bark, and the number of square inches 
given by the surface of a large tree, including all its branches, 
and then consider, that in addition to all this, the amount of crys- 
tals in the leaves, wood, and roots, is to be taken into account, we 
find that the number of crystals in a single tree, is enormous, 
beyond all conception. Yet the greater number of the trees in 


* Quekett has succeeded in forming the conglomerate raphides of oxalate of 
lime, by artificial processes, by saturating the cells of rice paper ‘Eschynomene 
aspera ?) with lime water, and then immersing it in dilute oxalic acid. See Que- 
kett on Raphides in Lindley’s Botany. 
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the forests, not only in this, but in all countries, are as full of 
these bodies as the example I have just taken. 

The establishment of the fact of the general production of 
oxalate of lime by plants in such vast amount, is not then, un- 
important. Such facts have important causes and consequences, 
many of which may in time be determined. In the present case 
the inquiry into the cause of the general phenomena we have 
mentioned, is not without interest. 

The questions, Whence come the oxalic acid and lime? Is the 
former produced by the oxidation of starch and sugar in the plant? 
or what is the way by which it, and the lime are introduced? are 
all important, but cannot be answered with certainty at present. 

The consequences too, preseut a wide field of inquiry. 

Has the development of heat and electricity, which must at- 
tend the formation of each of these crystals, any important effect 
on the plants ? 

For what purpose in the economy of nature, is this enormous 
production of oxalate of lime? Is this salt a fertilizer? 

Are the fall of the leaves, the shedding of the bark, and the 
rotting of wood, Nature’s beautiful methods of distributing this 
fertilizer over the soil ? 

Do the lichens upon trees extract their oxalate of lime from 
them? What change does the salt undergo during the decom- 
positions of vegetable matter? Can it be detected unchanged 
in soil? 

These and many other problems grow out of the subject, and 
present an ample field for future investigation. 

Although in this paper I have shown that the crystalline mat- 
ter in plants, is wswally oxalate of lime, 1 would not be under- 
stood to assert that it is always so. Forms incompatible with 
those belonging to this salt, occur in some plants; thus beautiful 
little cubes occur sparingly among the starch globules in the 
tubers of the potato, (see fig. 17,) and in the outer coverings of 
the bulbs of the onion, and all the species of the genus Allium, ele- 
gant right square prisms are disposed in the cells, as shown in fig. 
18. In Rhus typhina, also, are found flattened octahedrons, and 
right square prisms ; (see figures 19, 20,21.) Bunches (form C)also 
occur in the same plant. The crystals in potato and onion, may 
possibly be one of the phosphates of lime, as phosphoric acid has 
been detected in both these vegetables. The crystals in Rhus 
may be malate of lime, as this salt is produced upon the berries 
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in great quantity. I have, however, not been able to complete 
my examination of the different anomalous forms just mentioned, 
nor of the acicular raphides, (said by Raspail to be composed of 
phosphate of lime,) which are so common in most monocotyle- 
dons, and in many dicotyledons. I shall pursue this inquiry as 
opportunity presents itself, and if any results of interest are obtain- 
ed, I hope to make them the subject of another part of this memoir.* 


EXPLANATION OF THE FIGURES. 


The figures are all drawn to the same scale, shown in fig. 24. 

Figs. 1 and 2, a b. Different positions of crystals, form B, from 
Hickory, Carya. 

Fig. 3. Crystals in situ, in bark of Populus grandidentata. They 
present the same appearance in the liber of the Locust, Chestnut, Wil- 
low, and many other trees. 

Fig. 4. Unmodified oblique rhombic prism ; occurs in Rosa rubiginosa. 

Fig. 5. The same form, with the acute edges replaced by the planes é, é. 

Figs. 6 to 8. Different positions of crystals of form A. 

Fig. 9. Compound crystal resulting from composition parallel to the 
plane P; a very common form. 

Fig. 10. Crystal of form B, from Quillaja, showing the plane angles. 

Fig. 11, a 6. Crystals of form B, found sparingly in bark of Pine. 

Fig. 12. Portion of the inner layer of the bark of Pinus strobus, 
showing a fragment of a latex vessel containing crystals. 

Fig. 13. Right rhomboidal crystals, isolated, from bark of Pinus 
strobus. 

Fig. 14. Conical termination of a vessel from bark of Torreya tazi- 
folia, covered with very minute crystals. 

Fig. 15. Bunches of crystals (form C) or conglomerate raphides of 
Quekett. 

Fig. 16. Bunch of two crystals only, from Carya. 

Fig. 17. A single cell from the tubers of Potato, showing small cubi- 
cal crystals, aa, occurring occasionally among the starch globules, d 6. 

Fig. 18. Right square prisms in the cells of the outer coatings of the 
common Onion. 

Figs. 19, 20, 21. Crystals in bark of Rhus typhina. 

Figs. 22, 23. Crystals of oxalic acid. 

Fig. 24. Scale showing 4% ths of a millimetre, magnified equally 
with the drawings. 


* All the results mentioned in this paper were obtained by me before I heard of 
Payen’s highly interesting researches upon crystals, with which I am even now only 
acquainted by means of a brief notice in the Microscopic Journal, Vol. II, p. 213. 
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Arr. II. —Magnetical Investigations ; by the Rev. Wittiam 
Scoressy, B. D.—Part I. London, Longman & Co., 1839. 
pp- 96.—Part II. London, Longman & Co., 1843. pp. 360. 


Tne knowledge of the attractive property of the native mag- 
net is of remote antiquity, and the possibility of communicating 
that virtue to iron and steel was perhaps ascertained at a date lit- 
tle less distant. The direction property, of such absolute neces- 
sity to the navigator, and so convenient to the land surveyor, was 
certainly unknown to the polished nations of ancient Europe, 
but there is reason to suppose that the Chinese, even before the 
Christian era, were acquainted with it, and used it to guide the 
courses of caravans upon the land, and of their junks upon the 
ocean. ‘The use of the needle for the latter purpose, among the 
western nations of the old continent, is supposed to have been 
introduced by the navigators of Atnalfi in Italy, although of this 
there is no positive evidence ; but the instrument did not inspire 
unlimited confidence in the certainty of its indications until the 
15th century, when a career of maritime discovery was opened 
under its influence, which had its proudest triumph in the first 
voyage of Columbus. 

In that eventful expedition, the fact that the needle did not 
every where point to the poles of the earth, was first detected, 
and from that time to the present, the variation of the compass 
has been a subject of close and assiduous study, first as essential 
for the safety of the navigator, and finally as an important ele- 
ment in the magnetic properties of the earth itself. The simple 
fact of the existence of the dip could not have escaped any art- 
ist who had constructed a compass, but it was not until the mid- 
dle of the last century, that the dipping needle came to be con- 
sidered as an essential part of maguetic apparatus, although used 
by Norman in A. D. 1592. 

The probability that the intensity of the magnetic influence 
varied in different parts of the earth’s surface, seems to have been 
first distinctly pointed out, in the instructions for the voyage of 
La Perouse, but it was reserved for Humboldt to establish the 
certainty of this variation in the force, by experiment. 

It was also known that these three elements, direction, inten- 
sity and dip, were not constant at any given place, and the dis- 
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covery of these facts is almost cotemporaneous with that of the 
elements themselves. ‘The fact that there was a discrepancy be- 
tween the apparent course of the wind, as observed on board a 
vessel when on two different tacks, had puzzled nautical men ; 
it was reserved for Flinders to point out, that this discrepancy 
arose from the magnetic action of the iron, which forms so con- 
siderable a part of the structure of all vessels, and so large a por- 
tion of the equipment of ships of war. 

In the practical part of magnetism, some trifling improvements 
had been made in the mode of communicating magnetism to 
steel bars, and the fact that the earth itself might be successfully 
used as a source of the magnetic agency, had been developed 
before the middle of the last century. Such was the state of our 
knowledge of magnetism in the early years of the present cen- 
tury, but since that period innumerable important discoveries 
have been made in its relations to other physical agents, and in 
the theory of its distribution and action on the surface of the 
earth. Davy and Oersted have established the knowledge of 
the intimate connection of magnetism with electricity, and the 
laws to which this connection is subject have been developed by 
Ampere, Faraday, and our own Henry. The facts of terrestrial 
magnetism have been accumulated to an immense amount, by 
national expeditions, fitted out from France, England and Russia, 
not to mention those almost sufficient of themselves to give a 
complete view of the magnetic phenomena of the whole earth, 
which are about to be published from the records of the United 
States Exploring Expedition. 

From a combination of all known observations, Barlow and 
Sabine have constructed charts of the isoclinal, isodynamic, and 
isogonal lines, which have served Gauss as the most important 
part of the foundation on which he has built up a complete the- 
ory of terrestrial magnetism. Nor can we avoid mentioning the 
contributions of Sabine himself, of Lloyd, Lamont and Hansteen, 
to the record of facts, nor those of Bache, Locke and Loomis in 
the United States. 

The only part of the whole field of magnetism which appear- 
ed to have remained unimproved, was the practical method of 
magnetizing bars of steel, and this desideratum seems to have 
been at last attained by the work before us. 

It contains the record of a great number of valuable experi- 
ments, conducted in the true spirit of scientific inquiry, and 
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the results are arranged in a lucid and philosophic manner. We 
have no space to enter into the details of the experiments, but the 
results are of such interest that we cannot better occupy our pages 
than in communicating them to our readers. 

The relative powers of the magnetized bars and their combi- 
nations, were principally determined by their power of deflecting 
the needle of a given compass. Lest, however, this method 
should be considered as deficient in accuracy, a sufficient num- 
ber of comparisons were made between it and the method of tor- 
sion, to show that it was to be relied upon, when used in the 
manner and under the circumstances adopted by Dr. Scoresby. 

It appears from the investigations in these volumes ; 

1. That the magnetic capacity of iron is in proportion to its 
ductility, a property existing in the highest degree in the purest 
iron. 

2. That steel made from the purest iron possesses the highest 
magnetical properties. 

3. That any single bar or plate of magnetized steel is more 
powerful or energetic proportionally, than two or more corres- 
ponding and equal bars ; that is to say, that its magnetic force is 
greater than the half of that exerted by two acting together, and 
SO on. 

4. That a combination of bars or plates in contact with each 
other, is more powerful than any single bar of the same weight, 
but that the gain of power by each additional plate diminishes 
progressively. 

5. That continual additions to a powerful combination of bars 
or plates, cease to be beneficial beyond a limited extent, in conse- 
quence of the impracticability of obtaining a large series of bars 
or plates exactly alike. 

6. That the gain in power of any combination of bars or plates 
over equal masses in a solid bar, is greater when the plates, in- 
stead of being in contact with each other, are separated ; and 
this augmentation improves as the spaces between them are en- 
larged. 

7. That by the separation of the plates or bars, a larger num- 
ber of them may be combined to advantage. 

8. That temper has a great influence on the relative powers of 
combinations of steel plates, but that different degrees of temper 
have different degrees of advantage, in bars or plates of different 
sizes. 
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9. That a partial temper or slight degree of hardness, gives 
most power to small masses, but in permanency of power, hard 
magnets, whether in large or small masses, are always superior. 

10. That after steel has been tempered to the highest degree 
of hardness, annealing may or may not be beneficial, according 
to circumstances included in following summary. 

a. For large and massive single straight magnets, the best 
cast-steel, tempered as hard as possible, is to be preferred. 

b. For straight-bar compound magnets, the same quality of 
steel and degree of hardness. 

c. For compound magnets of busk-plate, the best cast-steel, 
tempered to the utmost in boiling linseed oil. 

d. For horse-shoe magnets, if in a single bar, cast-steel anneal- 
ed from file hardness, in a bath of oil at 550°. 

e. For compound horse-shoe magnets, cast-steel annealed at 
from 480° to 500°. 

Jf. For compass needles, if single and heavy, hard cast-steel ; 
if light, whether single or compound, cast-steel annealed at from 
500° to 550°. 

. For very light needles, the best cast-steel, annealed in boil- 
ing linseed oil. 


Art. IV.—A new way of obtaining the Exponential and Log- 
arithmic Theorems ; by Prof. Tuzopore Strona. 


We shall suppose that a and N denote any two indeterminate 
quantities, and shall put En 

log.(1+a) 
ken to any arbitrary base; then we shall evidently have N= 
(1+a)’, (1); for by taking the logarithms of both sides of (1) 
to the same base as before, we have log.N=y.log.(1+a)=log.N, 
which is an identical equation, as it ought to be. 


If we expand the right member of (1) by the binomial the- 


=y, the logarithms being ta- 


orem, we gett N=1+ ya+ a? 4+ 123 a? + 
—1).(y —2).(y—-—3 
das +&c., which being arranged according 


a* 


to the ascending powers of y, gives N=1+y (a— sts~-7t 
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+45 a?*—a — Ke. +793 + &c. 


4 
+o (a*—&c.)+&c. (2). If we substitute the value of y, 


in the second member of (2), then since the first member of the 

equation is independent of a, and a is to be arbitrary, the se- 

cond member of the equation must also be independent of a, 
2 a 3 a 4 


(3), 


1 log.(1+a)\? 
and a2 —a? + — &c. = 


Se ———] , and soon, where m is an arbitrary quantity which 


m 
log.N 
is independent of a; and (2) will become N=1+—) +i3 
log.N\ ? 1 /log.N\? 

+733 \ +&c. (4). If we change N into N*, 


hence we must have log.(1+a)=m 


then since log.N* = zlog.N, (4) becomes =1+2 —— +735 


m 
log.N\? /log.N\ 
( "| 123\ =) +&c. (5). If we change a to a’, and 
a‘? a’ 44 
determine a’ from the equation a’ — g+ -7tke =, (6), 
and then put 1+a’=e, (3) becomes log.e=m, and e will be the 
base of hyperbolic logarithms. By substituting the value of m in 
2 3 
(3) and (5), they will become log.(1 $a) =log.e(a— ~&e.), 
log.N 2? /log.N\? 2? /log.N\3 
which isthe exponential theorem. If we substitute the value 
I 1 
2371234 
+&c., (8’), which can also be easily obtained from (8); calcu- 
lating from (8’) the value of e to seven places of decimals, we get 
e=2-7 182818 + for the value of the base of hyperbolic logarithms; 
so that if we have the equation M=e’, by the (ordinary) defini- 
tion of logarithms z=log.M when e is taken for base, that is, 
(since e= the base of hyperbolic logarithms,) z= the hyperbolic 
logarithm of M; we shall denote the hyperbolic logarithm of 
any quantity by writing L before the quantity, so that L.N, 


log.e 


1 
of m in (4), and put N=e, we get e=1 +1+75+] 


+&e. = 
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L.(p+q), denote the hyperbolic logarithms of N and 9+q. If 
the logarithms in (7) and (8) are supposed to be taken to the 


base e, (or are hyperbolic,) then since e is the base, Le=1, and 
3 


2 
they become L. ~&c., (9), N-=142L.N+ 
(cL.N)?  (zL.N 
~ + (10). 
If we suppose that the logarithms in (7) are taken to the base 
1+, we shall have, since 1+ is the base, log.(1+8)=1, and 


3 


b? 
by (7) log.(1+b)=log.e(b—a-+-4—&e.) =1, and by (9) we 


2 3 


have +3 —&c. = L.(1+6), by substitution log.e x L. 


(1+6)=1, or log-e= and if we put 1+)=A, log.e= 
1 
L.A’ 
1 a* 
+5 -&e.), (11), where is called the 
modulus of the system of logarithms when A is taken for base ; 


we shall denote the modulus by m, and m will equal unity divided 


by the hyperbolic logarithm of the number that is taken for base ; 
3 


since by (9)a-> -&e.=L.(1+2), (11) becomes log. 


.". substituting this value of log.e in oe it becomes log. 


a? a? 


4 
(14a) +5 = mL(1+42), (12), so that 


to find log.(1+-a@) we must multiply the hyperbolic logarithm of 
(1+ a) by the modulus; -:. in the common system where A=10, 


we have m=) 7 and if we multiply the hyperbolic logarithm 


of any number by this value of m, we shall get the common 
logarithm of the number. 
lf we change the sign of a in (12), we get log. (l-—a)=—m 


a* a* a‘ 
+ or (since by the nature of 


1 2 
logarithms log.(1—a)= log. ( —) =m (a+ 


3 4 1 
+3 +7 +&c =mL (—-}, (13), which added to (12), gives 
l 5 
log. (7 **) 2m(a+ = (14); if we 


Exponential and Logarithmic Theorems. 39 


1+ i 
put we and (14) becomes log. 


ptets\pte +e. (15), and if p 


q =r or p=q-+r, (15) becomes log. (¢+r) = log.g +2m( 57 


rT 3 1 Tr 5 
= mL.(g+7), (16), and if we 


2m 


put r= 1, we get log. =2m + 
1 1 /q+l 
1 


1 ) 
Meta) +&c.}, (18). Since the 


Jogarithm of unity is equal to zero in any system of logarithms, if 
1/1\5 

we put g=1in(18), we have L2=2(5+3(5) +&e.), 

which gives the hyperbolic logarithm —* 2; then if we put g=2 

+&c. ; and if 


in (18), we get L.3= L2+2(5+ 
1 
we put g =4, (since L.4 = 2L.2,) we get L5 = 2L.2+2(5+ 


3(a) +3(5) +e. ) ; and if q=6, (since L6=L.2+L.3,) we 
1/1 


1/1 5 
get L.7= +5(73) +&e.), and so 


on, to any extent; if we add es hyperbolic logarithms of 2 and 
5, we get the hyperbolic logarithm of 10, and if we divide unity 
by the hyperbolic logarithm of 10, we get the modulus of the 
common system of logarithms. 


Again, if we assume 2=1+1=(1+y).(1+2)=l+y+z+y2, 


we get y=,—_., -’. if we assume z=4, we get y=4, and 2= 
gery gery 
1 1 
(145)-(143). In a similar way if we assume 1+4=(1+y). 
(1+z) we get and if we assume z=}, so that 


1 1 1 
2=(143)-(1+4)-(1+3); and if we change $ into 4 in the 


4— 1 1 
formula and assume we get y=z, So that 2= 


1+z 


‘4 
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(143) (145, and by proceeding in this way, 


go (144) (144) (049) (448) = (449) 


AY 1\ / 


(14-73) -(1475, (1474) (1435): (14 


and so on, to any extent; hence since L.2=L. (145)+ 


L.(145); we get by (9) L.2 


1/1) 11 1)? \( 

(1\ 4 1\ 4 (1 
‘)- (3) +(3) =3+4 | \3/ + 


1\ 

5) )+((3) “+ (3) ) —&c. and so on, by which 
means the hyperbolic logarithm can be found by rapidly con- 
1 

verging series. Also since 3=241=2(1+5) = (145)-(1+3) 
)=(1 5) (1 (1 =) =) 4 
and so on, we may find the hyperbolic logarithm of 3, in a sim- 
ilar way by a rapidly converging series, without making it de- 
pend on the logarithm of 2, as is commonly done by using (18). 
From what has been done, it is evident that if 2 denotes 


1 
any quantity, we shall have =(145 = 


2n/ 


] \ / .| ( 1 \ 
(1+;,): (1 1/ \ =&e. (a); and 


if M denotes any positive integer greater than unity, (since M= 


M —1+-1,) we get M@=(M—1). ,and if M — Lis great- 
er than unity, we have M — if M—2 
1 
is greater than unity, we have M—2=(M - 3).(1457—3); and 


so on; and by these reductions we shall finally gett M= (143): 
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(1 5)-(1 4 (1 ae db hall have M 
+3) +3 x +1): y (a) we shall have M= 
b 
&c. by putting M=M—)+b=(M- and M 


b=(M—b—c)(1+,-"—], and so on, (5, c, &c. being arbi- 


trary numbers, ) we may obtain an equation which is more gene- 
ral than (6); by (9) we may find the hyperbolic logarithm of M, 
by rapidly converging series, as in the case of the hyperbolic log- 


arithm of 2. (16) is easily changed to L(1+2) =2 
q 


i) +5(—ay) +&c.}, (19), and if we put r=1, (19) 


ecomes \i+ \Qqg+1 +e. J, 

(20), which can also be applied to find the hyperbolic logarithm 
1 

of M, as given in (6); thus since we have L2=L.(1+5)+ 


L.(145), if we put successively g=2, g=3, we get by (20), 

+5 +&e.), and L \1+ 3) = 
1 1/1\5 

+&e.), whose sum =L.2=0.693147-+, 

also if in the formula M=(M—2).(1497—7), we put M=10, 


1y\ 
b=2, we get 10=8 )=29(143), 
(143) =2 .07944142 +3\9) +5(a) +&c.}, by (20), 
L.10=2.302585+, hence the modulus of the common system 
of logarithms is easily found, and we shall have (the modulus) 
1 
Mm = = 0.434294 ; and it may be observed that (20) will gen- 
erally be found more convenient in practice when applied to M, 
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(when put under the form (6),) than the formule deduced (as 
above) from (9). Before proceeding further, it will be conven- 
ient to premise the following principle, viz. if we have the ex- 
pression 1+Az+Bz?+Cz*+&c. where A, B, C, &c. are quan- 
tities that are independent of z, we may evidently (without sup- 
posing the solution of equations, ) assume 1+-Az+-Bz?+-Cz*+&c. 
=(1+az).(1+bz).(1+cz) x&c., (a’), supposing the number of 
factors in the second member of the equation to be equal to the 
index of the highest power of z, in the first member of the equa- 
tion ; for by actually multiplying the factors together, the second 
member of the equation has the same form as the first member, 
and since the equation is to be identical, we must have a+ b+c 
+&c.=A, ab+actad+&c.+bce+ bd+&c.=B, abc+abd+&c. 
+bed+&c. =C, and so on, (b’). Since (a’) is true for all values 
of z, we may change z into =+y, and we shall have 1+Az+ 
Bz? +Cz* + &c. + [A + 2Bz4+3Cz? + + &c.=(1+az). 
(L+bz).(l + cz). &c. + [(1+ bz). (l+ez).&c. lay + [(l+az). 
(1+cz).&c. |by+[(1+az).(1+bz).&c. ]ey+&c., or reducing by 
(a’), and equating the co-efficients of y, (since the equation is to 
be identical,) also dividing the two members of the result- 
ing equation by the corresponding members of (a’), we get 

A+2Bz+3Cz?+ «ce. a b c 

Since a+b+c+&c.=A, if we put a*+b?+c? + &c. =Q, 
a‘ +b*+c* + &c.=S, and so on, and then 
convert the fractions in the second member of (c) into series ar- 
ranged according to the ascending powers of z, and then multi- 
ply by 1+Az+Bz?+&c., we shall get the identical equation 
A+2Bz+3Cz?+4Dz* + &c. = [1+Az+Bz*?+Cz*+ &e.] x 
[A -Qz+Rz?—Sz*+&c.], .*. performing the multiplication 
and equating the co-efficients of like powers of z, we get (after 
slight reductions) A>A=a}+b+&c., @=A?-—2B, R=AQ— 
AB+3C = A*—3AB+3C, S = AR- BQ + AC—4D = A*— 
4A°B+2B? +4AC —4D, and so on, (e), whose law of continua- 
tion is evident; these results agree with those given by Euler at 
p. 129 of his Analysis of Infinites. 

We now observe that if in (10) we put N=e= the hyperbolic 

=? 

base, since L.e=1, we shall have e* =1+ 7+ tat 


+ &c., (f), and if in this we put successively c=vv¥ —], 
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r=—vV —1, we shall get e =l+vf/-l1- is” 


of. —&c.; .*. by addition, subtraction, &c. we 


+ &c., ) 


12° 1234 12.3.4.5.6 


12345 
-r,/-1 


é 


By adding the squares of £___—_©\_ and © —— , We 
2 
—2+e 1-2 
get — =1, since the 
sum of the squares of the sine and cosine of any angle =1, 
-2r,/-1 
(when the radius = unity,) if we put : —— = sin. pv, 
-»/-1 
e vs 
we must have (k), orv— 
2 1.2.3 1.2.3.45 


92 


—&e.=sin.pr, 1— (k’), where p isa 


sin.pv 
=tan.pv = 


constant which is to be found. By (k) we get - 
COS.pv 


e 


, or 1+tan.pyu/ —l=e 


1_ 1+tan.pv = and taking the hyperbolic logarithm 
tan.poy/ 
pow 
1—tan.poY 


[l-tan.pvy 1], 


we get 2v/ — “-1=L.( ) and the second member of 
this by (14), (using tan.puV — 1 for a,) gives by a slight reduc- 

tion v=tan.py— —Ke., and dividing sin.pv 


by cos.pv as given by (K’), we get + 


| 
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(m). Now (as is well known) we have tan.py>pv>sin.pv, or 
substituting the values of tan.pv, sin.pv, we get v+ = + ke. 


3 52 3 
or 14's +&c.>p>1— + &c., (the 
sign > not excluding equality,) which requires that p=1, for 
the inequality must obtain when v is diminished in infinitum, 
.’. by the first condition p is not >1, and by the second p is not 
<1, .". p=1; the same result is evident from the circumstance 
«2 

that v is the development of sin.pv, .*. since p and 
v are equally involved in sin.pv, they must be equally involved 
in the development, that is, v must have p as a factor in the de- 
velopment, so that pu=v, and p=1. 


3 
Hence we get sin.v=v 2345 — &c., cos.v = 1— 
v? v‘ tan.*v tan.*v 4 
—&c., v=tan.v— —&c., (A) and (x) 
vJ/-1 rJ/-l -v/-1 
become =sin.v, -=cos.v, (A’); we 
—1 2 


can easily deduce the known formule for the sines, cosines, tan- 
gents, &c. of the sum and difference of any two arcs (rad.=1) 
from (A’), but as the process is sufficiently simple and obvious, 
we shall not stop to give it. If we denote the semi-circumfer- 
ence of a circle whose radius equals unity by 7, then since 


sin.v=0, when v=0, v=2a, v=—2a, v=da, 
v=-—37, and so on; we shall have sinvw =v (1 ~") (142) 


v? 3 
x &e., (B); also cos.v=0, when v=+5, v=+5", 


5x v 2v 
v=+5) and so on, .*. we shall have cos.v= (1- ~).(142)] 


x (1-35) = (1-95) 
x\1l—3 xXx &. = ‘\l-on ‘\l x 


&c., (B’). By comparing the values of sin.v, as given by (A) 


v? vs v? 
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v? . . . . 
(1 - =) x &c., which must be an identical equation, its second 
member being the factors of the first member; or omitting the 


2 


factor v, and putting =z, we get 1 —- 457°~&e- 


~2 a2 
=(1—z).(1-%) (1 ) xX&e.; by equating the co-effi- 


cients of the same powers of z, in the two members of the equa- 


tion, using the notation in (a’), and the results in (e), we get 
m2 


1 1 1 \ 14 


1 1 1 Se 1 1 l 
on; 6° Q=l+ + &c.= 


1 1 
A? —-2B=9), +3; +&c.= 


and so on; which agree with the results obtained by Euler at 
p- 131 of his Analysis of Infinites: and by comparing the value 
of cos.v given in ( (4) its by (B’), we have 


ler has given them at p. 132. W e shall now resume M=(1+1). 
ni. 1 
(145)-(143) x. (14 g— and by supposing M to be in- 
finite, we have m=(141).(145)-(143)-(144) x &c. to in- 
finity ; .‘. by taking the hyperbolic logarithm, we get L.M= 
+ &c. to int. +33 + &c. to inf. } + 
inf, | —& M= (145 +546.) 
3| l+5; to in —&c., or L.M= ( } — 
] 1 1 } 
quantity within the braces is ev ‘te positive, we shall denote 


it by A, and we shall have the. to infin. =L.M+A, 


.". since M is infinite its logarithm is infinite, .". the sum of the 


series 1+5+3+Ke. continued to infinity is infinite. 


— = | = C= — 50 and so 
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Art. V.—Analysis of Coprolites from the New Red Sandstone 
JSormation of New England; by Samuet L. Dana, M. D.— 
with remarks by Prof. Hircucock.* 

Lowell, September 22, 1843. 

Prof. Hitcucock ,— 

Dear Sir—I received a few days ago the sample of supposed 
coprolite. I set about its analysis immediately, feeling no small 
interest in the results. I send you those at which I have arrived. 
The quantity however which I received, was too small to allow 
me to verify some of the results by repetition, which I shall do 
when I may have another sample. 

Water, organic matter, urate, and volatile salts 


of ammonia, - - - - 10°30 

Chloride of sodium, - - - - ‘51 

Sulphates of lime and magnesia, : 1-75 

Phosphate of lime and magnesia, - 39°60 

Carbonate of lime, - - - 34:77 

100: 


These results authorize the conclusion, that this substance is 
coprolite. The evidence of the existence of urate of ammonia 
is not as satisfactory as one could wish. It is this,— 

1. Removing the muriates by alcohol, the insoluble mass was 
largely digested in water. This last was treated by nitrate of 
silver, which produced general turbidness; which was followed 
by a purple red precipitate, which remained unchanged in color 
for twenty four hours. his precipitate heated in a platina 
spoon did not melt, but left a filmy scoria, which, under a mag- 
nifier, appeared to contain metallic globules—doubtless reduced 
silver. ‘These characters belong to urate of ammonia. 

2. Having treated another portion with alcohol, it was then 
boiled with water; the solution evaporated, before it became dry, 
distinct globules of yellowish liquor collected around the upper 
edge of the evaporating dish, and pushing the operation to dry- 
ness, a yellow crust remained, which solved with effervescence 


* The letters of Dr. Dana formed part of the Report on Fossil Footmarks by 
Prof. Hitchcock, to be found in Vol. xtvit, p. 292; but for want of room their pub- 


lication was postponed to the present time. 
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in dilute nitric acid. ‘These are marks of uric acid. But on 
concentrating the nitric solution, I failed to produce murexide. 
Had the last been obtained, the evidence of the presence of uric 
acid would have been decisive. The quantity I operated on 
may have been too small to allow such a result to have been 
observed. 

When we reflect that some specimens of guano contain less 
than one per cent. of uric acid, we may well suppose that excre- 
ments deposited, ages perhaps, before the oldest guano was evac- 
uated, have undergone changes by which their urates have dis- 
appeared. If this has been found in the sandstone of your bird 
tracks, doubtless the consolidation of that has produced heat 
enough to carbonize the urates in part; and this is probably the 
source of the organic matter of the substance you sent for analy- 
sis. ‘This matter is insoluble in caustic potash, like insoluble 
geine. If we are not allowed to consider the evidence of the 
existence of urates decisive, still we may call this substance, 
from its other characters, coprolite. I could detect a trace of 
uric acid on treating it with caustic potash, after removing all 
soluble salts by water and alcohol. 

The phosphoric acid was precipitated by lead, and its amount 
determined from the phosphate of lead. ‘There are traces of 
alumina, which I suppose proceeded from the silicates, and I have 
included its amount in those. 

[At my request, Dr. Dana sent me the following extract from 
his laboratory note-book, detailing his experiments upon the cop- 
rolite so far as the phosphates are concerned.—E. H.]} 

Note-book No. 16, p. 42, Coprolite? 'This is a sample pul- 
verized, sent by Prof. Hitchcock. 

Sept. 7.—1. 

2. Effervesces violently with muriatic acid, nearly all solves ; 
a black powder remains. 

3. Gives off by heat a pungent smell, and a glass rod held 
over it moistened with muriatic acid, shows white clouds, 
(ammonia. ) 

4. Rubbed up with caustic lime and treated with a drop of 
potash, gave traces of clouds by muriatic acid. 

6. The muriatic solution (2) was precipitated by ammonia, 
copious white gelatinous precipitate, which very slowly subsides. 


+ 
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9. The precipitate (6) solves in part in acetic acid, but a por- 
tion, say one third, remains unsolved even in boiling acetic acid 
—is therefore phosphate of lime. 

(‘This you know is now the favorite mode of Daubeny, John- 
ston, and others, of detecting phosphates in soils. I tried it be- 
cause it was ready and easy. Let it go for what it is worth.) 

Page 42.—12. The water solution by muriate of barytes 
shows slight traces of sulphuric acid. 

Sept. 8.—Ist. 3 grains heated to redness. 

2. This solves with brisk effervescence in nitric acid, and 
leaves unsolved dark brick red ashes. The nitric solution be- 
ing treated with nitrate of silver, no cloudiness occurs; but on 
neutralizing the acid, an abundant yellow precipitate occurs. 
Hence phosphoric acid unequivocally. 

Sept. 9.—The solution of mixed nitrates and phosphates was 
treated by acetate of lead. Copious precipitate of phosphate of 
lead occurred. 

Had this been due to any sulphates, (I allow it may have been 
in part, but then the traces of sulphates should have been vastly 
greater,) it is to be recollected that heat and carbonaceous mat- 
ter would destroy sulphuric acid. 

Sept. 10.—A few grains of the substance boiled in dilute 
caustic potash. 

Sept. 11.—On the addition of the caustic potash to the above 
powder in boiling, distinct clouds with muriatic acid were ob- 
tained. Ammonia. 

I do not think it worth while here to extend my experiments 
with the watery solution of nitrate of silver. ‘They show cer- 
tainly organic matter. 

{An additional quantity of coprolite was forwarded to Dr. 
Dana, which he acknowledges in the following letter of Novem- 
ber 19, 1843, with an account of farther experiments upon the 
portion previously sent.—E. H.] 

I received the parcel of coprolite by Mr. Vaill. I am now at 
work upon it. Before he arrived I began with what of the old 
stock remained. [I found a small portion in one of my test 
tubes, which had been treated only by alcohol and water. Let 
us call this No. 1. No. 2, the remains of that treated with caus- 
tic potash for uric acid, &c. No. 3, the precipitated phosphate 
of silver. No. 4, the phosphate of lead obtained in my analysis. 
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No. 1, was slowly treated, cold, in pure nitric acid—the solution 
decanted and treated with nitrate of silver. On neutralizing the 
pure acid, a dirty yellow fell. "The ammonia in excess, a copious 
gelatinous precipitate fell, which was digested some hours, cold, 
in acetic acid. Nitrate of silver produced in this a copious bright 
yellow, which subsided rapidly and blackened in the sun. The 
digestion with acetic acid was several times repeated. 'The mass 
insoluble in acetic acid, was then treated with warm dilute caus- 
tic potash, which solved traces of alumina, which was detected 
by the usual mode; while the alkali itself became partly con- 
verted into phosphate of potash, which was evident by its solu- 
tion, (neutralizing by muriatic acid,) precipitating muriate of 
lime. ‘The mass all solved by acetic acid and by potash, was 
then examined and found to consist of iron, lime, and phosphoric 
acid ; which last was converted into phosphate of silver with its 
usual decided characters. 

No. 2. I could not suppose that my examination of this for 
uric acid had decomposed the phosphates. I examined it as 
above, and again found phosphoric acid. The great bulk of No. 
2, however, I submitted to the latest test proposed by Liebig, for 
earthy phosphates. It was solved in muriatic acid, the solution 
treated with perchloride of iron, and the whole precipitated by 
ammonia. The precipitate was then digested with sulphuret of 
ammonium. ‘The phosphoric acid if present, would be now con- 
verted into phosphate of ammonia; on adding sulphate of mag- 
nesia to this, a triple phosphate precipitated. In order to be sure 
of this, the triple phosphate was examined and converted readily 
into phosphate of silver. 

No. 3. The precipitated phosphate of silver was now examined. 
It proved to be such, and will be further noticed after No. 4. 

No. 4. Phosphate of lead, from which I had deduced the 
quantity of phosphoric acid. It solved in dilute nitric acid with- 
out effervescence ; wholly soluble, with the exception of a very 
minute portion, a dirty gray looking white. ‘The solution was 
treated by sulphuric acid. After the sulphate of lead had sub- 
sided, the clear solution, decanted, was found to contain traces 
both of tron and alumina ; these being separated, the solution 
readily afforded, with magnesia, triple phosphate. Another por- 
tion, decanted from the sulphate of lead, was also treated by 
excess of ammonia. The precipitate boiled with caustic pot- 
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ash, dilute; the clear solution neutralized exactly with muri- 
atic acid, and then treated with muriate of lime, let fall copious 
flocks. "These solved, without a trace of a bubble escaping, in 
dilute muriatic acid ; this last solution let fall, when it was sat- 
urated with lime water, copious flocks. These flocks can be only 
phosphate of lime. You will have observed all along, how ob- 
stinately a little iron and alumina adhere to the precipitated 
phosphate of lead and silver. Still these were separated. But 
their amount in the lead cannot materially affect the proportion 
of phosphate of lime I sent you. The same is true of the 
amount of sulphate in the precipitated phosphate of lead. I pre- 
sume these results establish the presence of phosphoric acid. 
Still to leave no stone unturned, I had reserved all the above 
precipitates of supposed phosphate of silver; they were solved 
in dilute nitric acid. The silver was separated by muriatic acid, 
and the excess of acid, then nearly neutralized by pure carbonate 
of soda, and the following trials made with it. 

a. lo the solution add pure muriate of lime, no effect; but 
on neutralizing with pure ammonia, a copious white precipitate, 
easily soluble in acid, without effervescence. 

b. The solution was rendered slightly alkaline by ammonia; 
became opalescent, but on the addition of sulphate of magnesia, 
a copious precipitate. 

c. The muriate of lime used was rendered a little alkaline by 
ammonia. There was no change; but on adding the solution 
of supposed phosphate of soda as above, a copious precipitate. 

d. Solution of sulphate of magnesia, dissolve in it cold, a few 
grains of sesquicarbonate of anmonia. No change; but on add- 
ing some of the solution of the supposed phosphate of soda, im- 
mediate flocks. 

e. The solution above was treated by lime-water, when co- 
pious white flocks precipitated. Other trials also were made, 
and triple phosphate of magnesia and ammonia formed. These 
several precipitates of supposed phosphate of lime and of triple 
phosphates were collected in two separate parcels, and the phos- 
phate of lime washed, and then tried as follows: 

Ist. It solves without a shade of effervescence in dilute nitric 
acid. A portion of this solution, treated with nitrate of silver 
and then neutralized by ammonia, gave freely a fine yellow pre- 
cipitate. This slowly blackens in light. It has every character 
of phosphate of silver. 
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2d. The phosphate of lime and triple phosphate were con- 
verted into phosphate of lead, each separately. The phosphate 
of lead from the phosphate of lime was then fused before the 
blowpipe. It cooled into a fine crystalline mass, as phosphate of 
lead should. ‘The phosphate of lead from the triple phosphate 
was fused and the flame continued. It burned off with a beau- 
tiful phosphorescent green-yellow flame, and the lead was re- 
duced. Ihave spread the facts before you. The phosphoric 
acid does not exist in traces only, but forms a very large portion 
of the coprolite. Now this substance is too precious to be wasted 
in further trials for phosphate. I want to reserve as much as I 
can for other points. 

{The next communication, dated Nov, 21st, presents the evi- 
deuce of the existence of urates in the coprolites.—E. H.] 

My last letter, despatched to you a few days after Mr. Vaill’s 
visit, contained the proofs of the presence of phosphates in your 
coprolite. Ihave now the pleasure to add, that uric acid exists 
in the same beyond all possibility of doubt. Ihave not come 
to this conclusion till after a most patient and critical examina- 
tion of all my former results, on whicli I grounded my belief of 
its existence, added to my recent researches on the second parcel 
you sent, labelled “coprolite, entirely so, from the same speci- 
men as that which I sent you.” What before was highest prob- 
ability, is now certainty. I had then failed to obtain the pinky 
color, one, as Liebig well remarks, of the peculiar characteristics 
of uric acid. 1 had then procured only yellow; which, 1 may 
say, is almost equally characteristic, and is always the conse- 
quence of too much acid, or too much heat. The quantity of 
urate [ have been obliged to operate upon, at any one time, has 
been so small, that to produce the pinky color was a matter of 
no small nicety ; but I have succeeded in so doing several times. 
In my former trials you may remember, that after treating the 
coprolite by alcohol and boiling water, I followed with caustic 
potash, and obtained traces of what I supposed to be uric acid. 
I find in a second trial, by repeated washing of the mass by wa- 
ter, that such a result was not obtained. I concluded, therefore, 
that uric acid existed in a soluble urate, and from other trials, 
chiefly as urate of ammonia with some lime. It is to be looked 
for in the alkaline and watery solution of the coprolite. My 
inquiries were at last directed only to the educts so obtained. 
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Alcohol, sp. gr. 0°832, dissolves, by cold digestion, muriate of 
soda and a little organic coloring matter. This being evaporated 
dry and redissolved in water, gave, by spontaneous evaporation, 
a mass of cubic crystals, which by sulphuric acid evolved muri- 
atic acid. ‘They gave no trace of potash nor ammonia by mu- 
riate of platina; nor of ammonia by caustic potash. On treat- 
ing the solution of these crystals in water by nitrate of silver, 
to determine the quantity of chlorine present, the whole imme- 
diately became milky, and by transmitted light, slightly yellow. 
The whole soon subsided into yellow brown flocks, which were 
followed by gray flocks. After some hours the clear solution was 
decanted, and the flocks treated with ammonia to solve the chlo- 
ride of silver. The whole liquor became immediately of a 
brown color, and the flocks so minutely divided as to appear a 
complete solution. They soon collected at the bottom, and the 
liquor become colorless. ‘The undissolved flocks, which I sup- 
posed to be urate of silver, though I did not expect to find urates 
in the alcoholic solution, were collected and treated with nitric 
acid. Being evaporated nearly dry, began to turn yellow. I 
found nitric acid in excess, and exposed the evaporating dish to 
the vapor of pure ammonia; the mass became orange red, and 
on heating, decided!y and distinctly pinky. ‘The clear liquor 
—the ammoniacal solution—which had been decanted from the 
brown flocks, seems by the excess of ammonia to have robbed 
them of a portion of their acid, or perhaps a bi-urate had fallen ; 
for on evaporating the solution and treating it with nitric acid, 
a brownish and pinky residuum was left. By inverting the 
evaporating dish over white paper, the transmitted light gave a 
rosy hue approaching that produced on snow a few years ago by 
the auroral light. This residuum was again treated with water, 
and then with ammonia, which solved muriate of silver and also 
a brown yellow matter, giving the solution the appearance of a 
weak solution of geine. It appeared during some of these ex- 
periments, as if the nitric acid of nitrate of silver had acted very 
much like nitric acid and uric acid; but this is not essential to 
the proof of the presence of uric acid, and I omit this, merely 
alluding to it asa fact quite novel to me, and pass on to the educts 
by cold water from the coprolite. I had in my first trials, made 
a number of experiments on a portion of the coprolite remaining 
in one of my test tubes, which at the time I ran my pen through, 
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and made a marginal note in my journal, that probably the por- 
tion I was then operating upon had been used for testing the 
presence of sulphuric acid by barytes; for I found that even 
water, digested on it, produced a precipitate with sulphuric acid. 
On reviewing these experiments, and repeating them with your 
new samples, I find that this precipitate is write acid, from the 
urate dissolved even by water. After the action of alcohol, wa- 
ter gives a perfectly colorless solution, which gave the following 
characters : 

a. Evaporated, a white earthy crust, which easily chars by 
heat. 

b. Sulphuric acid produced an immediate milkiness, and in 
the somewhat concentrated solution, a white precipitate, and as 
evaporation went on, needles—with all the appearance of sul- 
phate of lime; some single, others with the peculiar star-like ag- 
gregation of that salt, but with those, distinct dots of a white 
earthy amorphous matter. Exposed to a gentle heat, these last 
blacken and darken, and then become white. 

c. If the experiment is made with a larger portion of sulphuric 
acid and water, by careful evaporation, a white earthy, scaly pre- 
cipitate occurs, but no appearance of needles in the acid liquor 
as before. This being neutralized by pure ammonia, and then 
the sulphate of ammonia being sublimed, the earthy precipitate 
chars without melting or turning white. 

d. The watery solution evaporated dry, with nitric acid turns 
lemon yellow, and the yellow crust chars by heat. 

e. Nitrate of silver produces a yellow brown precipitate, znsol- 
uble in pure ammonia, which, treated with nitric acid and evap- 
orated to dryness, gave a pinky salt. 

f. The precipitate by nitrate of silver, at a heat far below red- 
ness, is immediately decomposed and the silver reduced. What 
I had before suspected, became now in several trials perfectly 
distinct. A beautiful film and distinct globules of metallic sil- 
ver were produced. This silver, &c. were treated with water to 
remove any nitrate of silver, and the metal again solved in nitric 
acid, produced all the characters of nitrate of silver. ‘This easy 
reduction of nitrate of silver is a very distinctive character of 
uric acid, and forms one of the most exquisite examples of me- 
tallic reduction with which I am acquainted. 
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g. Phosphate and carbonate of soda produces in the watery 
solution an immediate and copious white precipitate. ‘This is 
greater than could be due to a decomposed sulphate of lime, 
which exists in the solution, and is probably due to the decom- 
position of urate of ammonia, and the formation of less soluble 
urate of soda. 

h. A portion of the watery solution being left to spontaneous 
evaporation, a creeping mass of dendritic crystals was obtained, 
partly soluble in a small quantity of water. This gave no indi- 
cation of sulphuric acid by muriate of barytes. The crystals 
solved in nitric acid, but gave no indication of sulphuric acid by 
nitrate of barytes. ‘The nitric solution, by evaporation and agi- 
tation, deposited crystals. ‘They cannot be phosphate of lime 
therefore ; and yet their solution in water is precipitated by oxa- 
late of lime. I conclude they are in part urate of lime. 

t. Whatever care be taken in filtering and evaporating the wa- 
ter of solution, the dry white crust with a tinge of yellow here 
and there, always solves with effervescence in dilute nitric acid. 
This may arise from the presence of soluble alkaline carbon- 
ates or carbonate of lime, produced by their action on a soluble 
salt of lime—or more probably, from the certain presence of uric 
acid, which may exist as a bi-urate. This effervescence is not 
confined to the bottom of the evaporating dish, where any car- 
bonate of lime would be deposited, but is manifested in every 
part of the white crust, from the edge to the bottom of the dish. 
I have not, from want of material, pursued my inquiries so far on 
this residuum as is desirable. It is however abundantly evident, 
that it consists in part of soluble urates. It chars by gentle heat, 
its solution in water is precipitated by sulphuric acid, and this 
precipitate also chars; its habitudes with nitrate of silver, falling 
in yellow brown flocks, insoluble in pure ammonia, easily redu- 
ced to metallic silver by gentle heat, and producing a pinky salt 
when treated with nitric acid—ail demonstrate the presence of 
uric acid. 

I have attempted to estimate the quantity of urates present in 
the coprolite: here I find great difficulty, and we must be con- 
tent with an approximation. From the amount of what I have 
considered only as muriate of soda, solved by alcohol, is to be de- 
ducted the small portion of urates which I have since found that 
solution to contain. My former estimate of 0:51 per cent. mu- 
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riate is therefore too high. The very small portion on which I 
have operated, has rendered the amount so solved impossible to 
estimate. But disregarding that, I find the coprolite yields to 
water as follows:—the first 15 grains being the experiment 
made with your first parcel, where yellow drops formed round 
the edge of the dish. Ihave not observed this in two subse- 
quent trials, but only a yellow cast here and there in the crust. 
As this first trial yielded a much greater proportion to water than 
either of the others, I conclude that water and sulphate of lime 
are quite unequally distributed, even in the same sample. After 
several digestions in cold alcohol, 


Grs. Per cent. 
The first 15 grs. gave to boiling water, 030 = 2:0090 
Per cent 

Second 30 grs. gave to cold water, 0:1545=0°5150 ) 0-9443 
And then afterwards, to boiling do. 1288 =0-4293 ) 

Third 20 grs. gave to cold do. "1545 =0°7725 } 11613 
And then afterwards, to boiling do. 0777 =0'3888) 

3 )4°1056 

13685 


the average solved by water. 

If we now assume that taken up by cold water to be only 
urates, and that by boiling, sulphate of lime, setting its urate 
against the sulphate dissolved by cold, we have in 30 and 20 
grains 0 5150+0-7725 = 12875 or 06437 per cent. Supposing 
this 0 6437 to exist as urate of ammonia, ;'; in round numbers 
would consist of that base, leaving for uric acid per cent. 0°5794 
grains. You will observe therefore how much of the little you 
have been able to spare, has been used in quantitative examina- 
tions. My stock of coprolite had now reduced itself to the 20 
grains last mentioned, and I felt desirous of ascertaining from 
the amount of precipitated urate of silver, the exact quantity of 
uric acid, and of making a more rigid quantitative examination 
of the other ingredients, as my former results were determined 
from a much less quantity. I had begun this analysis before be- 
ing aware of the fact, that my alcohol, sp. gr. 0°832, had dis- 
solved some urate. Finding therefore that I had lost the means 
of determining accurately the amount of chlorine and uric acid, 
I have abandoned the inquiry for the present. However, the 


56 Analysis of the Coprolites of Birds. 


cold and hot water dissolved from the 20 grains = 1:161 per 
cent. When the cold water solution was evaporated nearly dry, 
it was left to spontaneous evaporation over night. A beautiful 
mass of white dots were found, which were nearly all collections 
of pearly radiations, somewhat like aggregations of sulphate of 
alumina, surrounded by a distinct border, of which alone other 
dots were composed, that is, dotted with rings. The boiling 
water solution was evaporated on these dots, rings, and general 
white film, and then the whole treated with cold water. It was 
not all solved. A gray powder remained, soluble with efferves- 
cence in nitric acid, and this solution afforded by evaporation 
evidence of uric acid. The solution in cold water gave by 
nitrate of silver, first, universal yellowness, very soon succeeded 
by copious yellow brown flocks, which in mass appeared red 
brown. ‘These were exposed to light for thirty six hours ; but 
changed not their color. Being well washed, they were divided 
into two portions. ‘The one gave, being heated on glass gently, 
metallic silver—a most beautiful example—evident to the eye at 
arm’s length. The remaining portion of these brown flocks was 
treated with nitric acid and cautiously evaporated. It began to 
turn yellowish, and being so far evaporated as not to drop from 
the dish, that was inverted over a vessel of pure ammonia, whose 
vapor caused it to turn orange red, and then decidedly reddish 
by alittle heat. It was then subjected to the action of ammo- 
nia, and reheated, when it became crimson, mottled with pur- 
ple, no doubt purpurate of ammonia. It is not worth while to 
go into the quantitative analysis of your coprolite again. It is 
not a matter where atomic weight is to be settled, or the exact 
constitution of a mineral to be determined. Its ingredients 
doubtless vary even in some portions of the same mass. The 
result of the analysis which I have already sent you, is near 
enough to settle the question of the presence in this substance, 
of a large proportion of phosphate and carbonate of lime and 
magnesia. We have proof of the presence of uric acid, of mu- 
riate of soda, and of ammonia. The last exists probably as 
urate, triple phosphate, and possibly muriate. It may be said 
that I ought to have found ammonia in my solution of urates. 
I attempted so todo. The solution remaining above the flocks 
of urate of silver, if ammonia urate had existed, should contain 
nitrate of ammonia. It was evaporated dry—probably no nitrate 
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of ammonia was decomposed. The dry mass was scraped off 
and the powder dropped to the bottom of a test-tube and tested 
with a drop of caustic potash warmed, and a glass rod moistened 
with muriatic acid held at its mouth. These manipulations be- 
ing almost simultaneous, no trace of ammonia appeared. I shall 
not convert my period into an exclamation point; for one would 
hardly expect such evidence of ammonia, if it there existed. I 
was operating on 20 grains only of coprolite, whose urate of am- 
monia, as has been already shown, was only 0°1545 grs., and its 
ammonia not quite 0-015 grs., a quantity quite too small to be 
estiinated in this mode, or by a delicate nose. 

[Dr. Dana did not attempt to draw any inference from the 
preceding results; but at my particular request, he undertook 
the following ingenious course of reasoning, in a letter dated 
December 8th, 1843.—E. H.] 

1 drew no inference from the facts detailed in my last letters, 
except that the substance I had examined was coprolite. The 
presence of urates would not conclusively prove it the excre- 
ments of birds. Uric acid is common to the droppings of birds 
and of reptiles. 'This acid and urates are always evacuated by 
birds, mixed with the feces, and by reptiles, sometimes accompa- 
nied by, but never mixed with, the fecal matter. The anatomical 
structure of the lungs, prime vice, and urinary organs of birds 
and reptiles, is not less strikingly analogous than their urinary se- 
cretions. While in reptiles this consists of uric acid almost pure, 
being in fact the urine only, evacuated as a soft solid, at long 
intervals of from three to six weeks, and in large serpents, in 
masses of from three to four ounces weight—the urine of birds is 
daily evacuated mixed with the feces. 

These facts, taken in connection with our knowledge of its 
composition, will allow us to class your coprolite with the drop- 
pings of birds. Let us compare its composition with the drop- 
pings of reptiles and of carnivorous birds, which agree in con- 
taining like portions of uric acid. ‘The earliest observations on 
the urine of lizards were by Schreibers, 1813. He was followed 
in 1815 by Dr. Prout, who examined the solid excrement of the 
boa constrictor and communicated his results to Dr. John Davy, 
on the eve of the latter’s departure for Ceylon, in 1817. Dr. Davy 
there made extended observations on the anatomical structure 
and urinary excretions of serpents, lizards, turtles, and tortoises, 
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é&c., the general result of which I have alluded to above. He 
proved that the solid excrement examined by Dr. Prout, was the 
urinary excretion only. The researches of Wollaston and Coin- 
det have shown the closest relation between this and the drop- 
pings of carnivorous birds; while the analysis of hen’s dung by 
Vauquelin, and the recent numerous analyses of guano, show too 
what might be expected to be the composition of the fecal mat- 
ter of omnivorous birds, and the state to which it is reduced by 
time, as has been guano. Let us tabulate these analyses, to see 
at a glance their results. 


Earthy phosphate, 
Uric acid. Ammonia. alkaline phosphate, Alk. salts. Org. mat. 
and carb. lime. 


Urine of lizards, several 2 g4, oO. 2.96 ; 
species, by Schreibers, if 94 2 3°33 phos. lime. 


Boa constrictor, (Prout,) 90°16 1:70 ‘80 § phos and 6:10* 2.94 


carb. lime 


Davy gives us no proportional results; but he states the gen- 
eral fact, that the urine of all the reptiles he examined, is nearly 
allied to that of the boa constrictor in some cases, and in the 
alligator is mixed with a large portion of phosphate and carbon- 
ate of lime. Wollaston states that ithe excrement of the pelican 
is like that of the boa. 


Carnivorous birds, (Coindet.) Uric acid. Ammonia. Phos. lime. 
American sea eagle, 84:45 9-20 6:15 
hunting eagle, 90°37 8:87 ‘76 
duke of Virginia, 88:71 8:55 2:74 
Senegal eagle, 89:79 7°85 2:36 


One is impressed at once with the difference between these 
droppings; those of reptiles being nearly pure uric acid, and 
those of carnivorous birds pure urate of ammonia. If now we 
suppose the urine of lizards to be placed in a state most favora- 
ble for the complete decomposition of its uric acid, we should 
have that element removed. There will remain urate of am- 
monia and phosphate of lime—a compound wholly unlike your 
coprolite. If we suppose that by time and exposure the urine 
of the boa loses its urates, then we have left, phosphates, sul- 
phates, chlorides, and a trace of carbonate of lime, substances 
found in your coprolite also. But the proportions of these are 
not only very different, but a large proportion of potash should 


* Potash and traces of common salt, 3°45. 
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remain, no trace of which was found in your coprolite. It seems 
not very probable that this salt should have been wholly re- 
moved as asoluble urate, while more soluble salts, chlorides 
and sulphates, have remained. Let it be supposed that your cop- 
rolite has been dropped by a purely carnivorous bird. ‘The uric 
acid here exists as a urate or muriate of ammonia. If all this is 
removed, we have left only phosphate of lime, wholly unlike 
your coprolite. There are therefore two considerations which 
will not allow us to class that substance with the droppings of 
reptiles, or of purely carnivorous birds. ‘The first is founded 
on their chemical composition; the second is founded on the 
great improbability of such droppings having been so placed as 
to allow the almost complete disappearance of even the urate of 
ammonia. The most probable supposition, had that been the 
case, would be, that your coprolite was dropped by an alligator, 
the urine of that animal, according to Davy, containing the larg- 
est proportion of phosphate and carbonate of lime. 

It is not probable that your coprolite has been more favorably 
placed than guano, for the removal of its uric acid and urates. 
If now we look at the composition of guano, no substance claim- 
ing a common origin varies more in its composition. From 
Klaproth, who first analyzed it, to Bartels, whose analysis is the 
last I have seen, we find that guano presents a mass of birds’ 
droppings in various states of decomposition, and various salts, 
the result of that process. If we compare your coprolite with 
the results of Prof. Johnston’s examination, it will appear to 
have undergone in its uric acid, not far from a similar amount 
of change, and a more perfect removal of its urates and soluble 
salts. ‘The small portion of uric acid found by Prof. J. hasa 
direct bearing on this question. That even guano is not the 
product of birds feeding only on fish, is evident from a compari- 
son of its composition with that of the droppings of the sea 
eagle. No decomposition of that would afford the results pre- 
sented by guano. Let us tabulate the results of the analysis of 
that substauce.* 


* For more recent analyses of guano, see the subsequent pages of this volume, 
where the results of Mr. E. F. Teschemacher and Mr. Dunham Smith will be 
given.—Ebs. 
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Anony 


Fourcroy | Johnston) 


Kla- 
and Veelkel. Bartels. '2 analyses Ure. 
}proth. Vauquelin. } | | 
Urate of ammonia, 16 9 
Uric acid, 0- 0-8) 15° | 
Ammonia, | 7 | | 
Oxalate of ammonia, 10°6 106 13°35 | | | 
“ lime, 12°75 7 |16°36 | | 
| oxalate } | 
| included. | | 
Phosphate of ammonia, 6: 6 | 645 13: | 
with some} | 
Phosphate of li 10 14:3 143 | 9°94) niga | 
soda, 5-29 ) | 

Muriate of soda, 0-5 | O-10> 32:1 11-4) | 
Sulphuret of soda, 3:3 38 | 119} | } 
“ stash, 55 5:5 | 422 | 
Muriate of ammonia, 42 42 650 | | | 
Clay and sand, 32> 47} 47 | 5°90 | 1 from } 
birds’ 
| crops. } 

Water and organic matter, (28 75 32:3 32:3 23:31 23:5 51-5) 61°* 364 


The samples examined by Dr. Ure were the purest guano fur- 
nished by the governments of Peru and Bolivia. Casting the 
eye over all these results, we draw two inferences: Ist. If your 
coprolite had been the excrement of a reptile, it must have been 
placed in peculiar circumstances to have had its uric acid so 
fully removed. If removed, it has left a compound more nearly 
resembling that of guano. This isdecisive. 2d. It is seen from 
Prof. Johnston’s results, that it is possible to have all the uric 
acid removed in one case, and 0°8 only remaining in another, 
leaving phosphate not differing much in its proportions from that 
found in your coprolite. 

If we recur with these facts in mind to your coprolite, and 
bear in mind its urates, phosphates of lime and magnesia, car- 
bonate of lime, sulphates, muriates, and organic matter, volatili- 
zed at a red heat, and silicates, the conclusion seems inevitable, 
that it has been dropped by a bird belonging to the class which 
has deposited the beds of guano.f 


* Including urate of ammonia, and 11 water. 

t Within a few weeks my attention was called by reading an article in the 
London Mech. Mag. toa paper by MM. Girardin and Preisser on fossil bones, 
which I have since read in Ann. de Chimie for November, 1843. At page 370 is 
the following account of the results of an examination of the coprolite of an Ich- 
thyosaurus from Lyme Regis, Eng. The ingredients are stated in the order of 
their greatest amount. Subphosphate of lime, (much); carbonate of lime; urate 
of ammonia; urate of lime; silica; oxalate of lime, (smnall) ; alkaline sulphates; 
fish scales. S. L. D. 

October 23d, 1844. 
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Art. VI.—Ecztract of a Letter from Prof. E.. Hitchcock, embra- 
cing miscellaneous Remarks upon Fossil F'ootmarks, the Lin- 
colnite, §c., and a Letter from Professor Richard Owen, on 
the great Birds’ Nests of New Holland. 


TO THE EDITORS, 


Since you have published in your Journal the account by Cook 
and Flinders, of the great bird nests found by them in New Hol- 
land, it strikes me that your readers will be glad to see the opin- 
ion of one so eminently qualified to judge concerning them as 
Prof. Owen. I therefore copy the following letter from him on 
the subject, lately received ; and not the less willingly, because 
his opinion is adverse to the suggestions which I made, (I cannot 
say adverse to my opinion, since I had not made up my belief 
fully,) that they might be the nest of the Dinornis; for truth 
should be the grand object in view, rather than support to one’s 
own notions. 


College of Surgeons, London, August 30, 1844. 


Dear Sir—I beg to acknowledge your friendly letter of the 
23d of July, which has just reached me. I have long been aware 
of the notice of the large birds’ nests, by Cook and Flinders. 
Sir Robert Inglis was kind enough to write out an account of 
them for me, soon after my first suspicions of a bird of extraor- 
dinary stature in New Zealand, had been excited by the fragment 
of bone, which I afterwards described in the Zoological 'Trans- 
actions, in 1839. Independently, however, of the different local- 
ity of the nests, Mr. Gould’s interesting description, in the 
“ Birds of Australia,” of the enormous ones built in common, by 
the Dalagella or brush turkey of Australia, and by the Megapo- 
dius, warns us of the danger of inferring too absolutely, the size 
of a bird from that of its nest. 

Nests constructed as Cook and Flinders describe, cannot resist 
the action of the elements many years, unless annually repaired. 
It would be a very extreme hypothesis, to suppose the nests, seen 
by the circumnavigators, to have been the enduring evidence of 
extinct species ; but say that they were of comparatively recent 
construction, and the work of existing species, if such species 
were terrestrial, brevipennate birds, of a bulk proportioned to the 
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nests, it is so improbable that such should have escaped observation, 
that I have come to the conclusion, that the great nests seen by 
Cook and Flinders, belonged to some aquatic birds; and at all 
events, are too remotely related to the discovery of the great 
Ornitholites of New Zealand, to merit notice in a rigid scientific 
attempt to reconstruct the lost feathered giants of that island. 

I have forwarded by Messrs. Wiley & Putnam, booksellers, 
a copy of my paper on Dinornis, to my respected correspondent, 
Prof. Silliman ; and a copy by a private opportunity, to yourself. 
Your beautiful discovery of the Ornithichnites has always been 
in my thoughts, while working out the New Zealand bones. 
I earnestly hope that you may be successful in obtaining some 
characteristic fossils from the same sandstone. 

Dr. Dana’s skilful analysis has yielded a beautiful and most 
unexpected corroboration of the accuracy of your original deduc- 
tions of the class of animals to which the footprints belonged. 
We must bear in mind, however, that in all the Ovipara, in 
the Cloaca, the urine blends with the excrement. 

I remain very truly yours, Ricuarp Owen. 


I hope you will give your readers, ere long, some account of 
Prof. Owen’s paper on the Dinornis.* It is certainly the most 
sagacious and beautiful example of reasoning in comparative 
anatomy, that has ever fallen under my notice ; and impresses us 
deeply with the marvellous, and yet mathematically accurate 
character of that curious science. The supposed connection be- 
tween the extinction of the Dinornis, and the introduction of 
cannibalism into New Zealand, is very interesting in a moral 
point of view. 

The fact quoted by Mr. Owen from Mr. Darwin, that no mam- 
mal, except a small rat, exists in New Zealand, which is more 
than seven hundred miles long, may perhaps show us why we 
have not yet found the remains of any vertebral animal (with 
one or two exceptions) in the sandstone of the Connecticut val- 
ley ; although birds, allied to the Dinornis, must have been very 
numerous. 

From the locality of footmarks in Northampton I have re- 
cently obtained a slab, considerably broken indeed, which exhib- 


* An abstract of this paper may be looked for in the Bibliographical Notices of 
this number.—Ebs. 
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its in relief three tracks of the huge Ornithoidichnites giganteus ; 
the right and left feet being distinctly marked by the phalangeal 
protuberances of the toes. Between the first and second tracks, 
the stride is fifty-five inches; and between the second and third, 
fifty-one inches ; which, although longer than usual, is conside- 
rably less than I have seen at the same locality. The track, also, 
is about nineteen inches long, and twelve inches between the 
tips of the outer toes, and six and a half wide behind ; whereas, 
the specimen from the same locality, figured in the American 
Journal of Science for January, 1836, was seventeen inches long, 
and ten inches between the tips of the toes, and four inches and 
eight tenths wide behind. And upon the whole, I incline to be- 
lieve that the present example was made by a larger foot than 
the former one.* But I ought to give a caution on this subject. 
The fact is, there is danger of overestimating the size of these 
larger tracks; especially those that are depressions. ‘The rock is 
a shaly sandstone, splitting off in fine layers, especially after 
much exposure to the air, or the floods of Connecticut River ; 
and as the depression often extends through many layers, the 
difficulty is, to know on which of them the animal originally 
trod. If we get below that layer, the track will be too large ; for 
it is easy to see, that as we descend below the surface originally 
trod upon, the curvature of the layers will be less in depth, but 
broader. Even the length of the track may, in this way, be 
somewhat increased ; chiefly, however, at the heel. I have a 
specimen from that locality, in which the toes are nearly four in- 
ches wide; (No. 42.) Another specimen (No. 128) requires four 
quarts of water to fill it. A drawing of such specimens would 
have an imposing effect; but it would be very likely to prove 
an exaggeration; even though the exact form of every part of 
the foot be presented. I have noticed, however, that the mud, 
which filled the track, is usually more or less concreted, and 
less slaty than the surface on which the track was made; and, 
therefore, I have thought it safer to get the dimensions from 
a track in relief, of this description, than from a mould. Such 
was the character of the specimen, figured in your Journal. 
Even though I might have found tracks at the same locality 


* Not long ago I obtained from a locality in Springfield a track in relief of the 
remarkable Sauroidichnites polemarchius, which is fifteen inches long; one inch 
longer than that figured in my Final Report. 


| 
| 
5 


64 Prof. Hitchcock on Fossil Footmarks, Lincolnite, §c. 


somewhat larger, (and I incline to the opinion, that some of them 
are really from eighteen to twenty inches long,) yet I preferred 
to give one, about which there could be no doubt ; and I choose 
to have it fall short of, rather than exceed, the truth. Allow me 
to add, that the track figured in your Journal, was the first one I 
ever discovered of this giant species; and I well recollect how I 
was on the point of rejecting it, because it seemed impossible 
that it could be a real track. I ought not, therefore, to be sur- 
prised at the great scepticism manifested by so many, who had 
only a drawing to look at. 

There is another circumstance that would make the track of 
the same bird longer or shorter, according to the depth to which 
its foot sunk in the mud. I have never seen a specimen of this 
species, in which a distinct impression of the distal extremity of 
the tarso-metatarsal bone exists. But the cushion beneath the 
distal end of the proximal phalanges, sloped backwards in such 
a way, that the deeper the foot sunk, the longer would be the 
track. In the specimen figured in your Journal, the depth of the 
impression was not very great; so that perhaps the very next 
step might have been somewhat longer. 


But to turn to another subject. I feel really in doubt whether 
to say any thing farther about the Lincolnite, since the mineral 
is so small, and so rare, as hardly to be worth any farther discus- 
sion. Allow me, however, to express the belief, that yonr note, 
appended to my statement in the last number of the Journal, 
does not settle the question ; as I think I could satisfy you, were 
it in my power to send you specimens. For the modifying plane, 
which you suppose Prof. Shepard has mistaken for a primary 
plane, I have never noticed, except in two or three instances; 
and then it was so very narrow, (much more so than the figure 
in my Final Report,) as to be visible only by a good glass; and 
it could not, therefore, have been confounded with the primary 
planes, by so practised an observer as that gentleman.* I shall 
be surprised if he does not confirm this statement. Nearly all 


* The plane é (f in Phillips’s figure) enlarged, may obliterate M, one of the lat- 
eral primary faces, or reduce it to a narrow plane, resembling the é in common crys- 
tals of Heulandite ; in this case the crystal would still be a right-oblique angled 
(right rhomboidal) prism, with M (if present) a narrow plane replacing a lateral 
edge. This narrow plane we have supposed to be the one above alluded to in the 
crystals of Lincolnite.—Eps, 
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the crystals which I have examined, stand out distinct and 
alone ; and are most obviously, a right oblique angled prism, un- 
modified. 

I have recently received a letter from Mr. Teschemacher, from 
which it appears doubtful whether he has ever measured any 
crystals of Lincolnite. He says, ‘‘ Without intending to cast 
even the imputation of error on Mr. Alger’s statement, I must say, 
that of my own knowledge, I never measured Lincolnite. Mr. 
Alger sent me a small parcel of crystals of Beaumontite, for 
measurement, with a view of ascertaining their identity with 
Heulandite ; several of which I measured and found the angles 
agree. Among them was a single crystal, wrapped in paper, 
which I believe I also measured. Mr. Alger says now, that this 
was a crystal of Lincolnite. He at various times made inquiries 
of me, respecting my opinions of the identity of both Lincolnite 
and Beaumontite with Heulandite, which I freely gave him, and 
entered into various particulars on the subject; but he never 
gave me the slightest reason to imagine that he was writing a pa- 
per on the subject, for publication, in which these would be em- 
bodied and my name used, or I should have been more cautious. 
You must be well aware, that under these circumstances, I can- 
not allow my name to be used as deciding the point in ques- 
tion, without further investigation. And I think it right, there- 
fore, to put you in possession of the facts. 

“T might, and believe truly that I did, measure the crystal ; 
but I know that I measured several, from which, owing to the 
small size of the modifying planes, the peculiarity of the light, 
&c., I could draw no satisfactory conclusion; and which I put 
away, selecting others which could be more easily measured. 
This single crystal was probably one of these; for supposing it 
Beaumontite, I did not pay the attention to it I should have done, 
had it been sent to me as Lincolnite.” 

In view of the above facts, you will pardon me for believing, 
that the claims of Lincolnite to be regarded as a distinct species, 
have not yet been set aside. But as I am almost entirely desti- 
tute of specimens, I fear that little farther progress will be made 
on the subject, unless some one has more time and zeal than I 
have, to explore the localities anew. 

Amherst College, Oct. 25th, 1844. 
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Art. VII.—On Pseudomorphous Minerals, {Die Pseudomorpho- 
sen des Mineralreichs;] by Dr. J. Buium. 8vo, pp. 
378. Stuttgard, 1843. 


Minerat Pseudomorphism is usually considered a curious 
branch of science, possessing little of that general interest which 
really attaches to it. ‘The instances of alteration occurring in 
rocks are often looked upon as confined to isolated crystals, aris- 
ing from some accidental cause of limited influence. But the 
developments of the few past years lead us to believe that Pseu- 
domorphism will soon constitute one of the most important chap- 
ters in geological treatises. 

The elaborate work by Dr. Blum has prepared the way for 
more enlarged views on this subject, and opens some insight into 
this obscure branch of the chemistry of nature. His facts are 
detailed with great fullness, and show thorough research. All 
geognostic information bearing upon the origin of these pseudo- 
morphs is added by him as far as ascertained ; and in addition, 
the nature of the chemical changes undergone is discussed, and 
various causes suggested for the production of these singular 
mineral metamorphoses. 

Dr. Blum divides all Pseudomorphs into two classes :— 

I. Pseudomorphs produced by a partial change in the compo- 
sition of the original mineral. 

II. Pseudomorphs produced by a complete displacement of the 
original mineral by another. 

In the first class, one or more elements are removed, added, or 
introduced by substitution ;—and these three modes constitute 
three divisions of this class of Pseudomorphs. As an example 
of the first of these subdivisions we instance Gay-Lussite chang- 
ed to calc spar by the removal of carbonate of soda and water; 
the second, anhydrite, changed to gypsum by the addition of 
water ; the ¢hird, gypsum changed to calc spar, by the substitu- 
tion of sulphuric acid for carbonic acid. 

In the second class, to form the pseudomorph, the original min- 
eral is wholly removed and replaced by another. 

The following catalogue contains the various examples enu- 
merated by Dr. Blum of these different kinds of Pseudomorphs. 
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Pseudomorph. 
Cale spar, 
Kyanite, 
Steatite, 

Native Copper, 
Vitreous Silver, 


Gypsum, 

Mica, 

Antimony Bloom, 
Anglesite, 

Specular Iron, 

Brown Iron ore, 
Malachite, 

Variegated Copper ore, 
Copper Pyrites, 


Heavy spar, 
Cale spar, 
Dolomite, 
Chalcedony, 
Jasper, 
Opal, 
Quartz, 
Cimolite, 
Lithomarge, 
Kaolin, 
Mica, 
Prehnite, 
Talc, 


Steatite, 


Serpentine, 
Chlorite, 
Hornblende, 
Green earth, 
Pyrolusite, 
Hausmannite, 
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Crass I. 
Subdivision 1. 
Form imitated. 
Gay-Lussite. 
Andalusite. 
Hornblende. 
Red Copper Ore. 
Red Silver Ore. 
Subdivision 2. 
Anhydrite. 
Pinite. 
Native Antimony. 
Galena. 
Magnetic Iron. 
Specular Iron. 
Red Copper ore. 
Vitreous Copper. 
Vitreous Copper. 


Subdivision 3. 


Witherite, Baryto-calcite, and Calc spar. 

Gypsum. 

Cale spar. 

Datholite. 

Hornblende. 

Augite. 

Garnet. 

Augite. 

Topaz, Feldspar. 

Feldspar, Porcelain spar, Leucite. 

Andalusite, Wernerite, Tourmaline. 

Analcime, Leonhardite. 

Kyanite, Feldspar, Pyrope. 

Dolomite, Spinel, Quartz, Andalusite, Topaz, 

Mica, Tourmaline, 
Staurotide, Garnet, Idocrase, Augite. 

Augite, Hornblende, Chrysolite. 

Garnet, Hornblende. 

Augite. 

Augite. 

Manganite. 

Manganite. 


Feldspar, Wernerite, 
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Pseudomorph. 
Antimony Bloom, 
Antimony Ochre, 
Antimony Blende, 
Bismuth Ochre, 
Minium, 
Pyromorphite, 
White Lead ore, 
Molybdate of Lead, 
Red Iron ore, 
Brown Iron ore, 


Gothite, 
Pyrites, 
Green Vitriol, 
Pseudotriplite, 
Wolfram, 
Cobalt Bloom, 
Black Copper, 
Malachite, 
Chrysocolla, 


Common Salt, 
Anhydrite, 
Gypsum, 
Polyhalite, 


Carbonate of Strontian, 


Quartz, 


Lithomarge, 
Feldspar, 
Meerschaum, 
Pyrolusite, 
Hausmannite, 
Manganite, 
Psilomelane, 
Calamine, 


Form imitated. 

Gray Antimony. 

Gray Antimony. 

Gray Antimony. 

Needle Ore. 

Galena, White Lead ore. 

Galena, White Lead ore. 

Galena, Anglesite, Leadhillite. 

Galena. 

Pyrites, Cube ore, Spathic Iron. 

Ankerite, Pyrites, White Iron Pyrites, Scoro- 
dite, Cube ore, Spathic Iron. 

Pyrites. 

Mispickel. 

Pyrites. 

Triphyline. 

Scheelite. 

Smaltine. 

Vitreous Copper. 

Azurite, Copper Pyrites. 

Copper Mica and Red Copper ore. 

Crass II. 

Dolomite. 

Common Salt. 

Common Salt. 

Common Salt. 

Gypsum. 

Heavy spar, Fluor spar, Gypsum, Cale spar, 
Baryto-calcite, Dolomite, Scheelite, Galena, 
White Lead ore, Specular iron, Pyrites, Spa- 
thic iron :—as Prase, Cale spar :—as Chal- 
cedony, Heavy spar, Fluor spar, Cale spar, 
Dolomite, Pyromorphite :—as Carnelian, Calc 
spar :—as Hornstone, Fluor spar, Cale spar, 
Mica, Spathic iron :—as Semiopal, Calc spar. 

Fluor spar. 

Cale spar. 

Cale spar. 

Cale spar. 

Cale spar. 

Cale spar. 

Heavy spar, Fluor spar, Cube ore. 

Fluor spar, Cale spar. 
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Pseudomorph. Form imitated. 
Electric Calamine, Fluor spar, Calc spar, Dolomite, Galena, Pyro- 
morphite. 
Tin ore, Feldspar. 
White Lead ore, Heavy spar, Fluor spar. 
Peroxyd of Iron, Fluor spar, Calc spar. 
Brown Iron ore, Heavy spar, Fluor spar, Calc spar, Dolomite, 


Quartz, Comptonite, Blende, Galena, Pyro- 
morphite, White Lead ore, Red Copper ore. 
Pyrites, Heavy spar, Cale spar, Quartz, Brittle Silver 
ore, Red Silver ore. 
White Iron Pyrites, Brittle Silver ore. 


Spathic lron, Calc spar, Dolomite. 
Malachite, Cale spar, White Lead ore. 
Chrysocolla, White Lead ore. 


To this catalogue we may add the following :— 
Green earth under the form of Haydenite. 
Chlorophyllite and Fahlunite under the form of Iolite. 
Rensselaerite under the form of Augite.* 


Pseudomorphous changes in the simple salts, produced by a 
replacement of the acid or base, admit of easy explanation upon 
the most common principles of chemistry. Such is the change 
of carbonate of lime to sulphate of lime (gypsum) by the ex- 
pulsion of the weaker acid (carbonic) by sulphuric acid, and we 
need only look to some decomposing pyrites (sulphuret of iron) 
for a source of this acid. Other changes are more difficult of 
explanation. We propose to run over the most important facts 
in Dr. Blum’s work, as a basis for some farther remarks upon the 
causes of pseudomorphism, its extent and geological bearing. 
We take the book in course, and extract such facts as appear of 
special interest, even if before published, as this subject is not 
systematically treated in any work in our language. Haidinger’s 
very valuable article on this subject, in volumes IX and X of 
Brewster’s Edinburgh Journal, is the only one of much impor- 
tance to which we can point. 

Gypsum with the form of Anhydrite.—Large deposits of an- 
hydrite have undergone this change to gypsum. In the Canaria 


* Another class of Pseudomorphs not particularly distinguished, includes those 
which proceed from the change of one form of a dimorphous substance to an- 
other. Arragonite thus changes to Calc spar without losing its prismatic form. 


4 


70 Dr. Blum on Pseudomorphous Minerals. 


Thal, a bed of this mineral in mica slate consists of gypsum 
wherever it is exposed. At Bex in Switzerland the same fact is 
observed ; the unaltered anhydrite is invariably obtained by dig- 
ging down sixty or one hundred feet from the surface. The 
same has been observed by Alberti in the muschelkalk of Ger- 
many. ‘This change consists merely in the addition of water, 
and the facts cited evince that it takes place principally through 
atmospheric agency. 

Chalcedony with the form of Datholite.—According to Levy 
the crystallized chalcedony from Hay-Tor, Devonshire, called 
Haytorite, is altered Datholite. 'The change consists in the re- 
moval, from the compound, of lime, boracic acid, and water, and 
the addition of silica. 

Cimolite with the form of Augite—These pseudomorphs oc- 
cur near Bilin in gneiss along with kaolin, silver-white mica and 
quartz, and the basalt near by is changed to a clayey rock. ‘The 
gneiss when unaltered contains brown mica and fresh crystals of 


augite. Rammelsberg’s analysis gives the formula Al Si°+3H, 
which is identical with that of Cimolite. The specific gravity 
after alteration is 2-21 or less; before, 3:3. Three atoms of 


the original augite, 3° Si?, with 6H, would make, on substi- 


tuting Al? for the bases, 2( Al Si*+ 3H), or 2 atoms of Cimo- 
lite. Dr. Blum suggests that carbonic acid may have been the 
agent that carried off the lime, yet remarks that no trace of car- 
bonate of lime has been found in the rock. 

Lithomarge with the form of Topaz.—Topaz altered to litho- 
marge occasionally occurs in Brazil in a talcose slate, and a Si- 
berian specimen has been observed with a milk white exterior, 
owing to a similar change. ‘The change consists in the removal 
of fluorid of aluminium and the addition of water. 

Lithomarge with the form of Feldspar.—Numerous instances 
of this change are cited by Dr.Blum. In explanation of it, it is sta- 


ted, that from the feldspar, (K Si+Al Si 3,) K Si is removed, and H, 
(or water,) added. Carbonated water is supposed to be the prin- 
cipal agent in effecting this change. 

Kaolin with the form of F'eldspar.—This very frequent change 
requires only the most common agents. Forchhammer has 
shown that heated water, even when pure, will cause the altera- 
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tion; but Dr. Blum is disposed to consider carbonic acid as usu- 
ally present when it is in progress, and alludes to instances of 
regions of carbonated waters,whiere the process goes on with un- 
usual rapidity. 


The formula for 3 atoms of feldspar is Al? Si?+K:? Si3, or 
summing up, Al* K*Si'2, Remove now K: Si’, and it leaves 


Al? Si‘, which is the composition of kaolin, except that 6 is 
added. 

Kaolin with the form of Porcelain Spar.—At Obernzell, ac- 
cording to Fuchs, kaolin is largely derived from porcelain spar. 
This miueral occurs in granite, along with opal and semiopal, in 
incrusting and nodular masses. ‘This opal is believed to have 
proceeded from the silica liberated during the process. From 


3[4Ca Si+4Al Si+Na Cl], 12Ca, 8Si, 3Na Cl pass off, probably 
by the action of carbonated waters, and 24H is added; making 


Als Sis + 6H], or 4 atoms of kaolin. 
Kaolin with the form of Leucite-—This change consists sim- 


ply in the removal of the potash, K?, from K* Si?+3Al Si? 


(leucite) and the addition of 6H, making thus Al* Si‘+6H. 

Mica with the form of Andalusite-—Crystals of Andalusite 
have been observed changed wholly to a light colored mica, and 
others in which this change was but partially complete, the ends 
being mica and the middle Andalusite. In the change, silica and 
potash are added. 

Mica with the form of Scapolite.—Dr. Blum describes a crys- 
tal of scapolite altered to mica, from Arendal, which is three 
inches long, and consists of an aggregate of mica scales. Along 
with the altered scapolite there is a soft talc-like mass, which 
also appears to have been produced by the alteration of this mine- 


ral. To form the mica Dr. Blum supposes 4[Ca? Si+3Al Si] 
(4 of scapolite) to have lost Si, 12Ca, and received 3K, whence 


would proceed 3[K Si +4(Al, Fe)Si], or 3 atoms of mica. Yet 
as the exact composition of the particular mica is not known, 
there is some doubt of the correctness of this view. 

Mica with the form of Tourmaline.—Crystals of tourmaline 
consisting of mica or with mica terminations have been observed 


‘ 


if 
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in Saxony, at Heidelberg, near Rozena, and elsewhere. That 
at Rozena is a red tourmaline, altered to lepidolite or reddish 
mica. The Micarelle or Micanite.of Neustadt is shown by Dr. 
Blum to be altered tourmaline, some of the crystals having dis- 
tinctly the form of that mineral. 

Prehnite with the form of Analcime —These pseudomorphs 
occur at Dumbarton, at Molignon in the Tyrol, and near Wolfstein 
in the district of the Lower Rhine. At the last locality they are 
associated with calc spar and Datholite in Diorite. ‘The Datho- 
lite appears to have been partially acted upon at the time of the 
change, and is supposed to have given the lime to the forming 


Prehnite. The change requires Na? Si?+3Al Si? + 6 (anal- 
cime) to have lost 3Na, 2Si, 3H, and received 6Ca, by which 
resulted 3[Ca? Si+Al Si+H], or 3 atoms of Prehnite. 


Talc with the form of Kyanite-—These pseudomorphs have 
been observed at Wustuben, in the Fichtelgebirge. The edges 
of the crystals are rounded and the surface is covered with a 
thin crust of talc; within they are a fine-grained aggregate of 
talc, possessing the softness and other characters of this mineral. 
The change consists in the substitution of magnesia for alumi- 


na.* According to Dr. Blum, Al? Si] loses and receives 


3Mg, and becomes thus Mg? Si?. 

‘ale with the form of F'eldspar.—This pseudomorph has been 
found at the tin mines of Altenberg in Saxony, associated with 
quartz, specular iron, and light colored talc. The feldspar crys- 
tals consist of talc in fine foliated grains; they have a rough 
drusy surface, yet tolerably sharp edges. The change consists 


in substituting 6Mg for K, Al, thus altering K Si+Al Si? to 


2[Mg* Si?], or 2 of tale. 

Steatite with the form of Hornblende-—The Pargasite occur- 
ring in granular limestone at Pargas, Finland, is sometimes alter- 
ed to steatite of a greenish color. From the nature of the crys- 
tals, Dr. Blum infers that the change commenced at the centre, 


* The latest analyses make tale and speckstein (steatite) identical in composi- 


tion, and lead to Mg Si as the formula of both. 


+ 

where it is most complete. It requires the removal only of the 
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lime; Ca Si+Mg? Si? (Pargasite) dropping Ca, thus becomes 
3[Mg Si]. 

Steatite with the form of Dolomite-—These rhombohedral 
pseudomorphs are found at Gopfersgrin. ‘The change to stea- 
tite is seen more or less complete also in the massive Dolomite. 
Marlboro’, Vt. is another locality of steatitic crystals of Dolomite. 
Dolomite consists of carbonate of lime and carbonate of magne- 
sia. The change consists in removing the lime and carbonic 
acid, and substituting silica. 

Steatite with the form of Spinel.—This is a frequent pseudo- 
morph in the granular limestone of Sussex County, N. J. and 
Orange County, N. Y. In some crystals the change is incom- 
plete, while others appear to be wholly altered to steatite. Those 
of Newton, N. J. have a yellowish white or pale greenish color.* 
The Tyrol near Dualta la Toja has afforded specimens of stea- 
titic Pleonaste. The change here is a simple substitution of 


silica for alumina; thus Mg Al becomes Mg Si. 

Steatite with the form of Quartz.—These pseudomorphs occur 
at the same place at Gépfersgriin that affords the bitter spar crys- 
tals above noticed. The form and strie of the planes are well 
preserved. Where the change is partial, the quartz has become 
white and without lustre; when complete, all the characteristics 
of the quartz are lost except the external form, and a soft earthy 
Steatite has taken its place. 

Dr. Marx has suggested that the magnesia that caused the 
change came from the bitter spar; but Dr. Blum urges in oppo- 
sition to this view, that the magnesia in this mineral is in small 
quantities and still remains in the bitter spar psendomorphs, and 
inclines to the opinion on the contrary that the quartz afforded 
the silica that has altered the bitter spar. Several instances are 
referred to of massive and columnar quartz in the same region alter- 
ed to steatite, and also foliated quartz interlaminated with steatite 
in consequence of a partial change. The striae of the surface 
still retained show that the whole was originally quartz. 


* Prof. Beck in his report on the Mineralogy of New York describes the War- 
wick crystals as black like spinels,—yet soft so as to be easily cut with a knife. 
His analyses show that part of the spinel stil] remains. 
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At Gépfersgriin the gangue is a steatitic slate, lying between 
mica slate below, and probably granular limestone or Dolomite 
above; and there is every reason to believe that the steatitic 
rock is an altered mica slate. After passing through twenty four 
to thirty feet of the decomposed slate of the surface, the steatite 
first appears, and continues for fifty or sixty feet: below this the 
pseudomorphous quartz and bitter spar are obtained both in crys- 
tals and massive. Near by this, the mica slate becomes penetra- 
ted with granular limestone. At Hohlenbrunn the same granu- 
lar limestone contains, besides masses of quartz, octahedrons of 
fluor spar. ‘These facts are urged by Dr. Blum as evidence that 
the same process which produced the steatitic pseudomorphs, 
changed the rock containing them from a mica slate. The stea- 
tite replacing the quartz is quite pure, while that of the slate is 
brown and impure from the iron in the mica, and looks like a 
clay slate. 

The serpentine of Monte Rosa affords similar pseudomorphs. 
Dr. Blum describes a geode in his collection in which the ter- 
minal angles are steatite, and the exterior of the crystals has 
become yellowish-white or brownish-red, without affecting the 
sharpness of the edges or smoothness of the surfaces. The spe- 
cimen is from Olmutschen in Mahren. 

Similar crystals have been found by Prof. Emmons in the ser- 
pentine of Middlefield, Mass., and by Dr. Fowler in the granular 
limestone of Newton, N. J. 

Pimelite is supposed by Dr. Blum to have often originated by 
similar changes, and also meerschaum in many instances. No- 
dules of meerschaum at Hrubschnitz, in serpentine, have often 
he states a nucleus of firestone, (a coarse kind of opal, occurring 
there in similarly shaped nodules,) while others are wholly meer- 
schaum. Dr. Blum suggests that the silica that has passed off 
in the change is found in the opal that occurs at the same 
locality, and finds proof of this in the forms and position of the 
opal. 

Steatite with the form of Andalusite.—Pseudomorphs of this 
kind have been described by von Leonhard and Goldfuss and 
Bishof. ‘The change is a simple replacement of the alumina by 
magnesia. 

Steatite with the form of Topaz.—The gneiss of Ehrenfrie- 
dersdorff, including with the tin ore and quartz, talc, lithomarge, 
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fluor spar, mispickel, and wolfram, contains also steatitic topazes 
engaged in quartz, part of which quartz is similarly altered to 
steatite. ‘The change commenced with the exterior. In one 
crystal seen both ends are partially altered, while the middle re- 
tained its usual transparency and hardness. The pycnite of 
Zinunwald, Bohemia, is often changed to a greenish steatite. 


The change of the topaz requires the removal of 7A], 2A] F'1:, 
and the addition of 6Mg, by which (Al+2A] Fl*)+6Al Si 


(topaz), becomes 6[Mg Si] or 6 of steatite. 

Sleatite with the form of F'eldspar.—Several localities are 
stated, as Karlsbad in porphyry, Ehrenfriedersdorff in granite 
along with lithomarge pseudomorphs of the same mineral; near 
Thiersheim in granite, with steatitic pseudomorphs of quartz. 


In the change, K Si+.Al Si* (feldspar) loses its potash and alu- 


mina and receives 4Mg, making 4[ Mg Si]. 

Steatite with the form of Mica.—At Monzoni, tabular crystals 
of mica changed to steatite occur along with steatitic spinels. 
At Brinn, the same occurs in a granite rock, the whole of which 
is much altered—the feldspar to kaolin, and the brown mica to 
a yellowish green steatite. ‘The Thiersheim granite affords sim- 
ilar changes. 

The rubellan from a wacke in Bohemia, is considered by Dr. 
Blum a mica altered to a reddish brown steatitic substance. 

Steatite with the form of Scapolite-—The granular limestone 
of Ersby and Pargas abroad, and Newton, New Jersey, have af- 
forded these pseudomorphs. The change consists in removing 
from Ca* Si+3Al] Si (scapolite), 3Ca, 341, and adding 4Mg, thus 
producing 4Mg Si. 

Sleatite with the form of Augite.—Several localities are given 
of these psendomorphs in wacke, basalt, or porphyry, among 
which are Eybenstock, Liitzelberg in the Kaiserstuhl, and Pozza 
in the Tyrol. The crystals sometimes contain unaltered augite 
within. In the Fassa valley, the variety F'assaite occurs altered 
to steatite. Near Bilin in Bohemia, altered pyroxene is found in 
gneiss. 

The Rensselaerite of Prof. Emmons is an interesting instance 
of this change in northern New York, where it forms extensive 
beds. 


” 
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Much that is interesting might be cited respecting the steatitic 
pseudomorphs of tourmaline, staurotide, garnet and idocrase; but 
we pass on to the serpentine pseudomorphs. 

Serpentine with the form of Augite-—Near Schwarzenberg 
in Saxony, a serpentine occurs with the form of Sahlite, which 
was taken for crystallized serpentine, until aftewards shown to 
have the angles of the latter mineral. A black augite altered to 
serpentine has been found at Fahlun. 


The change requires the removal of 3Ca from Mg*Si?+ 
Ca* Si? (augite), and the addition of 6Mg,6H, thus affording 
2Mg* Si?-+3Mg (serpentine). 

Serpentine with the form of Hornblende.—Crystals of actino- 
lite altered to serpentine have been observed near Presnitz, in 
Bohemia, and hornblende crystals at Kaston, New Jersey. The 
graywacke of Plauen, Weischlitz, and Geilsdorf, affords other 
localities of these hornblende pseudomorphs. 


From 4[Ca Si+Mg: Si*] remove 4Ca and add 15Mg, 18H, 


and we have 3[2Mg° Si? +3Mg H:), or 3 atonis of serpentine. 

Serpentine with the form of Olivine —Quenstedt has shown 
that crystals of serpentine from Modum in Norway, have the 
form of olivine, and in Poggendorf’s Annalen for 1835, explain- 
ed the chemical changes passed through in turning olivine into 
serpentine. Some of the crystals are four inches long; they 
usually have rounded angles and little lustre. ‘The change he 
explains as follows :— 


From 4 of olivine (Mg'? Si*) remove 3Mg and add 6H, and 
we have 2Mg° Si? +3Mg H?, the formula of serpentine. The 


Fe (iron) in the olivine is supposed to be removed with the 3Mg.* 

Water therefore is the only agent required in this change, though 
carbonic acid may be presumed to aid, as the gangue contains 
bitter spar. ‘Tamnau has objected to this origin of these ser- 
pentine crystals on the ground of the extensive changes that 
must have been required in producing the wide-spread beds of 


* If the iron in the olivine is to the magnesia as 1 to 3, the formula of olivine 
is then (Mgi Fe) 3 Si; 4 atoms of which contain Mg9+Fe3-+Si4 ; tothis add 


the 6Hf and remove the Fe3, and we have without other change simply serpen- 
tine as above.—D. 
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serpentine ; and also that crystals of olivine of the size of these 
crystals of serpentine had not been observed. Other reasons are 
brought forward by him for doubting Quenstedt’s view, but 
they appear unsatisfactory. Breithaupt has long since suggested 
that serpentine may be an altered hornblende rock or Diorite ; 
beds of Diorite in Saxon Voigtland sometimes have the characters 
of serpentine, and there is good reason for believing that all serpen- 
tine, as well as its contained minerals, is actually of metamorphic 
origin. The occurrence of so many pseudomorphs consisting of 
steatite, an allied mineral, favors this view. The exact imitation 
of olivine in these serpentine crystals, and their rounded forms 
and dull lustre, leave little doubt that they are actually altered 
crystals. Besides, instances of olivine altered to a greenish or 
brownish yellow steatitic mineral, have been described by Reuss 
as occurring in Bohemia and elsewhere. 

Hornblende with the form of Augite-—The Uralite of Rose, 
a mineral with the form of hornblende and cleavage of augite, Dr. 
Blum shows to be an altered hornblende. He mentions various 
instances of the singular mixture or union of the two minerals, 
which he explains by supposing this change to have been partially 
carried out. He describes druses of crystals from Arendal, Nor- 
way, which have the form of hornblende, but nothing of its tex- 
ture within, and which he concludes therefore to be pseudo- 
morphs of horublende. Other examples of this kind of pseudo- 
morph are said to occur in porphyry near Miask, near Predazzo 
in the T'yrol, at Mysore in Hindostan, and elsewhere. Dr. Blum 
also mentions a greenish white augite from Orange County, N. Y. 
in the Leonhard collections, which he supposes to have under- 
gone the same change from hornblende. This is indicated both 
by its structure and angles. 

The metamorphosis in the composition producing this change 
is in general an increase of the bases. ‘The varieties of the two 
minerals differ so much that it becomes difficult to represent the 
change by means of the formulas. 

Chlorite with the form of Garnet.—This pseudomorph in do- 
decahedrons has been observed in Saxony associated with granular 
limestone ; also near Frammont and near Berggieshibel. 


From Ca? Si+¥Fe Si (garnet) remove 3Ca, Fe, and add to the 
same 3(Mg, Fe), Al, 2Mg H?, and the new substance (chlorite) 
is obtained (Mg, Fe)* Si+l Si+-2Mg 
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Chlorite with the form of Hornblende.—At Greiner in the 
Tyrol there is a deposit of mica slate situated between gneiss and 
hornblende rock ; and the hornblende is changed to a leek green 
and dark green chlorite, some of the folia of which are an inch 
or more broad. Rose describes similar facts, and mentions some 
crystals of hornblende that were chlorite externally to a line or 


more in depth. In the change 2(Ca Si+Mg? Si?) loses 2Ca and 
receives 9(Mg, Fe) 3Al, 12H, thus producing 3[(Mg?, Fe*) Si+ 


AlSi+2Mg Hr], or 3 atoms of chlorite. 

Among the pseudomorphs of metallic minerals we cite only 
the following :— 

Brown Iron Ore with the form of Pyrites.—The change of 
pyrites to brown iron ore appears to be a very common one in 
nature, and is in progress at the present time. It consists in the 
removal of the sulphur from the pyrites, (sulphuret of iron,) and 
the substitution of oxygen and water, and is supposed to take 
place generally by the formation first of a hydrated sulphate of 
iron, the sulphur and iron each uniting with oxygen, and then, 
following this, a removal of the sulphuric acid by some alkali or 
earth in the vicinity. Instances are given of gypsum thus pro- 
duced by this acid combining with the lime of the gangne. A 
more direct mode, without the change to a sulphate, is as follows: 
the water present gives hydrogen to the sulphur to form sulphu- 
retted hydrogen, and oxygen to oxydate the iron; and with the 
oxyd thus formed, other portions of water combine and produce 
the hydrate of iron or brown iron ore. In this process some sul- 
phur is set free, and thus Dr. Blum accounts for the incrustations 
of sulphur often found with decomposing pyrites, or in cavities 
originally occupied by this mineral. To illustrate this: —2 atoms 
of pyrites [Fe? S*] with 6 of water [H'? O°] afford 1 atom of 


Fe? O°, H* O° (=Fe? HB, brown iron ore), and 3 atoms of sul- 
phuretted hydrogen [H*S*], besides 1 atom of sulphur which 
is set free. 

The change producing these pseudomorphs commences with 
the exterior, and it is quite common to find crystals with a thin 
incrustation of brown iron ore. Cubes, pentagonal dodecahedrons 
and compound crystals thus altered are of frequent occurrence. 


Among pseudomorphs in which there is a total change in the 
constitution of the mineral or a complete replacement of the 
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same by another, there are two distinct modes of formation. The 
substitution takes place either during the removal of the original 
mineral, or, afterwards, by infiltration into its mould. 

Of the latter mode, are probably, as our author suggests, the 
pseudomorphs of anhydrite, gypsum, and polyhalite, with the 
form of common salt. The cubes of salt imbedded in clay were 
removed by solution, and the place afterwards occupied by the 
infiltrating anhydrite, gypsum, or polyhalite.* 

Of the former mode, are most of the pseudomorphs of quartz. 
Implanted crystals are thus altered when there are no moulds to 
be filled up. 

Another kind still, proceeds from the incrustation of crystals by 
another mineral and their subsequent removal, leaving a thin 
hollow mould with the external and internal form of the original 
crystal. 

The various siliceous pseudomorphs are the most numerous 
and most interesting of this class. We have already enumerated 
them on page 68. The change is often complete through the 
crystal, the whole being altered to quartz. In other instances 
the interior is vacant, or consists of the original mineral still un- 
altered. Crystals of fluor spar, consisting of quartz except a 
small fluor nucleus, are noticed by Blum. An instance is given 
by our author of altered cale spar in which the silica penetrated 
between the laminze, forming a series of plates, and the remain- 
ing lime afterwards removed left a cellular crystal with the gen- 
eral structure of the cale spar. Their surfaces are generally 
rough or drusy, but sometimes are smooth, with the edges and 
angles sharp. 

An instance is stated of a crystal of heavy spar, containing a 
concentric layer of brown iron ore about the distance of a line 
from the exterior surface, which was altered to quartz and still 
retains unchanged the layer of brown iron ore. The silica was 
infiltrated through this layer to the very centre of the crystal 
without disturbing it. 


* The hopper-form clay crystals found in the red marl of the Onondaga salt 
region, appear to be casts of hopper-form crystals of salt. These hollow, pyramidal 
crystals were imbedded in the clay, (after being produced by the evaporation of 
salt water over the clay,) and subsequently being dissolved out, left clay casts of 
their singular forms. 
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Besides the siliceous pseudomorphs, others of special interest 
are those of feldspar with the form of calc spar, silicate of zinc 
with the form of calc spar and other minerals above enumerated, 
of tin ore with the form of feldspar, peroxyd of iron with the 
form of calc spar, brown iron ore with the form of heavy spar, 
fluor spar, cale spar, bitter spar, quartz, &c. 

The account of the changes of calc spar to silicate of zinc are 
quite interesting. When complete, the crystals consist wholly of 
granular silicate of zinc, with the interior porous but never hol- 
low. When less complete, zinc has incrusted and penetrated 
between the cleavage lamine of the lime, some of the latter 
being yet included. The silicate of zinc which has here produced 
these pseudomorphous changes, appears to have in part proceeded 
from zine blende in the vicinity. Dr. Blum supposes the first 
change to have been to sulphate of zinc, and then through the 
action of siliceous waters to a silicate, the sulphuric acid going 
at the time into combination with lime and forming gypsum, a 
mineral observed by Zimmermann at the locality. 

The psendomorphs of Tin Ore with the form of Feldspar, 
come from the mine of Huel Coates in Cornwall. They are 
mostly compound crystals with a rough exterior, and consisting 
of granular tin ore more or less mixed with granular quartz. 
Anker has described similar pseudomorphs which are tin ore in 
the middle and pure unaltered feldspar at each end. Blum makes 
mention of other specimens from St. Just and Huel Coates, 
which consist of granular quartz and white mica with dissemin- 
ated tin ore. These specimens are found in the vicinity of the 
tin lodes of Cornwall, and appear to show as Dr. Blum states 
that the gangue of the ores was produced by the same process 
that formed these pseudomorphs. Von Dechen, in an account 
of the tin ore occurring in the syenite and feldspar porphyry of 
Altenberg, mentions that the rock adjoining the lode is altered to 
hornstone mixed with granular quartz, and contains disseminated 
tin ore; and also occasionally includes masses of quartz and mica 
with more or less tin. J. D. D. 


| 


Observations on Pseudomorphism. St 


Art. VIIl.—Observations on Pseudomorphism ; by J. D. Dana. 


Notwitustanpine the exact balancing of chemical formulas 
which we find through Dr. Blum’s work, there is yet much 
mystery with regard to the origin and formation of Mineral 
Pseudomorphs. ‘I'he elements removed and the amount added, 
may be laid down with mathematical exactness, but that the 
change has consisted in precisely such a removal and addition, is 
by no means sure. Moreover, in searching for the causes of 
pseudomorphous changes, it appears to have been too much the 
method to look for distinct causes for each separate instance of 
pseudomorphism: whereas we deem it probable that some few 
geveral principles will yet be ascertained, that will embrace and 
explain the whole subject. 

Although we cannot hope to remove all the obscurity that 
rests about this subject, yet we may venture to offer some con- 
siderations in its elucidation, such as appear to result from the 
known causes acting in nature, and the facts that have passed in 
review. Could we believe with some late chemists, in the trans- 
mutation of the elements, we should consider this a fruitless sub- 
ject of investigation, since in the midst of the many possibilities 
which such an hypothesis creates, we should hardly know which 
to choose. But the received principles of chemical science, are 
believed sufficient for these explanations, without the aid of such 
speculations. 

Viewing pseudomorphs with reference to their origin, we may 
make the following distribution of them: those produced, 

1. By Inrittration ; in which a cavity previously occupied 
by a crystal, is refilled by some other mineral. A cubic crystal 
of salt in clay, is removed by percolating water, and the cavity 
afterwards filled with gypsum. In this there is nothing chemi- 
cal; itis simply a mechanical deposition into a ready formed 
mould. 

2. By Incrustation ; in which a mineral incrustation covers a 
crystal, which erystal is subsequently removed by some process 
of solution. Like psendumorphs by infiltration, this process is 
mechanical—a simple deposition of foreign matter around a crys- 
tal. ‘The process by which the original crystal was removed is a 
separate enquiry, and one of much interest. 
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3. By Reptacement; in which one mineral gradually replaces 
another, assuming at the same time its form, without any inter- 
change of elements; for example, the siliceous cubes, pseudo- 
morphs of fluor spar, in which silica replaces the original fluor, 
and has taken on its cubic form. Here the process is in a certain 
sense chemical, and is wholly different from the simple act of 
deposition, by which the first two kinds of pseudomorphs above 
mentioned, were formed. 

These three so different classes of pseudomorphs are included 
together by Dr. Blum, and constitute his second section, headed 
“ Verdrangung-Pseudomorphosen,” or pseudomorphs by expul- 
sion. 

4. By Atvreration; in which some of the elements of the 
original mineral are removed, or exchanged, or others added. 
Thus anhydrite becomes gypsum by the addition of water ; feld- 
spar becomes kaolin by the addition of water, and removal of 
potash and some silica. 

This class includes all the pseudomorphs in Dr. Blum’s first 
section, his “‘ Umwandlungs-Pseudomorphosen,” or pseudomorphs 
by exchange. ‘The change producing them is wholly chemical, 
being the result of chemical ailinities. 

Dr. Blum’s subdivision of this class, although convenient for 
description, is objectionable when considered with reference to 
the formation of pseudomorphs. The change of hornblende to 
steatite, placed in his first subdivision, is undoubtedly due to the 
same cause that produced the change of augite, feldspar, mica, 
&c., to steatite, given in his ¢hird subdivision ; and the first men- 
tioned, should be placed, in a natural arrangement, near the latter. 
The following distribution is proposed: but much further inves- 
tigation is required before it can be fully carried out. 

a. Pseudomorphs that are formed at the ordinary temperature, 
and result from atmospheric agents. 

b. Pseudomorphs that proceed from the same and other agents, 
but only under the action of heat. 

5. By Attomorpuism; in which a substance under one of its 
dimorphous forms, changes to the other without altering the ex- 
ternal form. 


The processes by which pseudomorphs of the first two kinds 
(by Infiltration and by Incrustation ) have resulted, are too simple 
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to require farther remark. The character of these crystals will 
be gathered from our citations from the work of Dr. Blum. We 
shall allude, on a following page, to the causes that may have 
been instrumental in removing the crystals. 


PSEUDOMORPHS BY REPLACEMENT. 


The pseudomorphs by replacement, are considered the most 
singular of altered crystals. In some way, the substance of a 
crystal is entirely removed, and at the same time is replaced by 
some other material, without changing an angle or plane. Yet 
these altered crystals appear to be little more singular in their 
mode of formation than the common petrifaction of wood. The 
particles of wood as they pass off are immediately replaced by 
the petrifying material, and so neatly, as to leave every fibre still 
distinct after the change to stone. ‘There is only this difference 
in the process,—gradual decomposition removes the wood; while 
in most of these psendomorphs some solvent or chemical agent 
is required to carry off the original mineral: and this distinction 
is more apparent than real. 

The nature of the solvent or chefnical agent is the unexplained 
mystery with regard to these pseudomorphs. 

It is a fact worthy of special consideration, that a large major- 
ity of these altered crystals are siliceous. ‘The silica of which 
they are constituted we may safely conclude to have been in so- 
lution, and some siliceous fluid, therefore, must have been opera- 
ting upon them during the change. Was this fluid hot or cold ? 
Was it asimple solution of silica, or were other salts present? 
A solution of silica, whether resulting from the decomposition of 
feldspar at the ordinary temperature, or whether proceeding from 
submarine volcanic action, will in either case contain other sub- 
stances. ‘The alkali of the feldspar, potash or soda, passes off 
with the liberated silica; and in the latter case, the heated waters, 
if marine, will include both soda and magnesian salts. Such are 
some of the elements that may have been active in producing 
these changes. If we may suppose the solution to have been 
heated, still more efficiency is given to the chemical agents it 
may contain, through the dissolving power of hot water itself. 

But do we need other decomposing chemical agents besides a 
heated solution of silica in water? Is not the process one of re- 
moval by simple solution, and a cotemporaneous substitution of 
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silica? A crystal of cale spar in a hot siliceous fluid, being 
exposed to solution from the action of the water alone, the 
silica, depositing itself gradually on a reduction of temperature, 
takeS the place of the lime as soon as set free. ‘This appears 
to be the process by which such changes have taken place. 
Every silicified fossil is an example of this pseudomorphous pro- 
cess ; and instead of its being confined to the few silicified crys- 
tals, instances are distributed through a large part of the sedi- 
mentary formations of all ages. 

There appears to be no union of the silica with the liberated 
lime, since, although silicified fossils are so common, we find 
nothing of the silicate of lime, which would thus result and show 
itself, either in the adjoining rocks or the fossil itself. 

The process then, is probably a mere solution, and an attend- 
ing substitution. ‘There appears to be something in the chemical 
forces excited among the molecules, by the process of solution, 
when very slow and gradual, which leads the molecules of any 
body that may be passing at the time from a liquid state, to take 
the place successively of each molecule that is removed; and 
thus it is that the original form to the minutest stria, is so exactly 
assumed by the substituting mineral. 

Moreover, as a liquid, saturated with one salt, will not take up as 
much of another, the solution of the lime in the case under consid- 
eration may be the occasion of the deposition of silica in its place. 

Fluor spar and other minerals, may undergo this change in the 
same manner. Heavy spar is stated in our chemistries, to be en- 
tirely insoluble; yet there is no doubt that many of its crystalli- 
zations in nature have taken place from solution. Cavities in 
crystals of this mineral have contained a fluid which on evapora- 
tion, afforded crystals of barytes. We are not therefore author- 
ized to assert the eutire insolubility of heavy spar under all cir- 
cumstances of heat and pressure. ‘This miueral is found occu- 
pying cavities and filling veins in sedimentary limestones, that 
do not show the least trace of the effects. of heat. We must 
suppose heated waters acting under pressure to have been the 
solvett in these cases, but not heated so highly as to crystallize 
the sedimentary limestones. 

Simple solution without decomposition appears to be the most 
probable view of the change, as in the case of the silicified fos- 
sils. ‘The same explanation embraces all the various siliceous 
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pseudomorphs, though so different in composition and character. 
We may suppose carbonic acid to be present, to aid in carrying 
off the cale spar in order to produce the siliceous pseudomorph ; 
but this explanation would not extend to sulphate of barytes, 
fluor spar, &c. Besides, it appears improbable that the siliceous 
solutions that have altered so many calcareous fossils, should 
have contained carbonic acid. 

The reason that silica is so common in pseudomorphs, as 
well as so common a material in the constitution of fossilized 
wood and shells, consists in its ready solution in water at high 
temperatures under pressure, whenever an alkali is present, as 
is seen in many volcanic regions; and its ready deposition 
again as the waters cool. Soluble minerals cannot of course form 
pseudomorphs of this kind; and lime, which is slightly soluble, 
is a rare material for this purpose, because it is not as readily de- 
posited under the circumstances supposed. Yet we have calca- 
reous petrifactions, which are formed from cold concentrated so- 
lutious of carbonate of lime, in carbonated waters; the lime 
being deposited as the waters evaporate, and the excess of car- 
bouic acid passing off. 

Admitting the preceding views, we comprehend also the for- 
mation of other common pseudomorphs in this division, consist- 
ing of brown iron ore. This mineral acts like silica in deposit- 
ing itself in the place of the successively removed particles of 
the original mineral. The beds of this ore have proceeded evi- 
dently from more or less perfect solutions, as the stalactitic forms 
of the mineral prove. And should any process remove the ma- 
terial of a crystal exposed to such a solution, this iron ore might 
gradually take its place. It has not the power, like silica, of de- 
composing carbonate of lime under any circumstances, and con- 
sequently it is inefficient, except in making itself simply a sub- 
stitute for the removed mineral. 

The pseudomorphs of peroryd of iron are often siliceous with- 
in, and it seems that the waters containing the iron, were also 
siliceous. The ironstone petrifactions of wood, so common in 
some formations, have often the hardness of quartz. These facts, 
in connection with this—that the iron is the anhydrous peroxyd 
instead of the hydrous brown iron ore—afford evidence that the 
petrifying waters were siliceous, and heated to a high tempera- 
ture, the iron ore not being hydrous on account of the latter con- 
dition. 
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The change of datholite to chalcedony, (Haytorite,) we are 
inclined to place in the same category with the above, although 
considered by Dr. Blum, an instance of alteration rather than 
replacement. 


PSEUDOMORPHS BY ALTERATION. 


The pseudomorphs by alteration, although seemingly rendered 
more intelligible by means of the chemical formulas than those 
we have just considered, are yet in many cases more difficult of 
satisfactory explanation. 

Before proceeding with our remarks upon them, we would di- 
rect attention to the small number of minerals constituting these 
pseudomorphs, as shown in the catalogue given on pp. 67, 68. 
Of earthy species, there are only the following ; cale spar, gyp- 
sum, heavy spar, Dolomite, mica, kyanite, hornblende, kaolin, 
cimolite, Prehnite, the magnesian minerals, steatite, talc, serpen- 
tine, and chlorite, and rarely quartz with some of its varieties, 
and opal. 

For the elucidation of these pseudomorphs, we have above 
distributed them into, 

(1.) Those formed at the ordinary temperature ; and 

(2.) Those requiring an elevated temperature. 

I. Pseudomorphs formed at the ordinary temperature. 

Pseudomorphs of the first of these divisions, result from the 
agency of the elements of the atmosphere in connection with 
moisture; but the process is usually more or less dependent on 
foreign substances in solution in water, such as its common im- 
purities, salts of lime, carbonic acid, &c., and in many instances 
the results of mineral decomposition in the vicinity, aid in produ- 
cing the change. They may be farther subdivided as follows ; 
1. Those resulting simply from atmospheric agents and moisture ; 
2. Those produced by the agency of gases, salts or acids con- 
tained in the water or atmosphere. 

The following are a few examples in illustration of the first of 
these subdivisions. 

Anhydrite to Gypsum.—A simple addition of atmospheric mois- 
ture. 

Specular Iron to Brown Iron Ore.—The same. 

Red Copper Ore to Malachite—Combination with the carbonic 
acid of the atmosphere and moisture. 
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Galena to Sulphate of Lead.—A simple oxydation of the sul- 
phur and lead. 

Pyrites to Brown Iron Ore.—By the decomposition of water the 
sulphur forms sulphuretted hydrogen, and the iron is oxydized ; 
water then combines with the oxyd formed, (see page 78. ) 

Pyrites to Red Oxyd of Iron.—Probably the same as the last, 
except that the oxyd formed does not combine with water. 

Carbonate of Iron to Brown Iron Ore.—From contact with 
moisture, the surface of the carbonate of iron is dissolved ; and 
then on subsequent evaporation, the carbonic acid passes off, the 
iron becomes peroxydized, and by uniting with other portions of 
water, forms the resulting brown iron ore. This process repeated 
for a period of time, changes the crystals throughout. 

The evaporation of chalybeate waters containing carbonate of 
iron in solution, illustrates this process; carbonic acid escapes as 
above described, and the iron falls as a hydrated peroxyd or brown 
iron ore. It is a common laboratory experiment. 

Galena to Minium.—Similar to the change of pyrites to brown 
iron ore, except that the resulting oxyd does not combine with 
water. A /Aydrated oxyd of lead has not been observed in nature. 

Galena to Carbonate of Lead.—Similar to the last, except 
that the oxyd of lead combines with carbonic acid. 

Carbonate of Lead to Pyromorphite-—Phosphates so frequent- 
ly result during animal decomposition, that we deem it quite 
probable that this pseudomorph might have received its phos- 
phoric acid from this source. 

Feldspar to Kaolin.—This change is attributed to the disposi- 
tion of the potash to combine with water and carbonic acid. 
By this means the equilibrium of the compound is disturbed. 
New attractions then begin to work among the remaining ele- 
ments, and kaolin is the result—at the same time, those elements 
capable of solution passing off which do not enter into the com- 
bination. 

This example affords the general theory for many pseudo- 
morphs of the more complex mineral species ;—Some one element 
or more, by the influence of external agents, enters into new com- 
binations and is removed ; this disorganizes the original com- 
pound and leaves the remaining elements free to combine anew ; 
such as are capable, consequently unite by their affinities either 
alone or with water, (or other chemical agents present ;) the ex- 
cess, if any, and soluble, passes off in solution. 
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It is not impossible that the change of feldspar takes place 
without the agency of carbonic acid, by means of moisture alone. 
(See page 70.) If so, we would suggest whether the moving 
cause in the change rests not in the tendency of silica, potash 
and water to combine, instead of the attraction between potash 
and carbonic acid? The silicate of potash may thus be removed ; 
this silicate would however be soon decomposed by the carbonic 
acid of the atmosphere. 

We cannot affirm but that some alumina also passes off with 
the hydrous silicate of potash, and that a zeolite as well as free 
silica is liberated, for the result might still be the same, proceed- 
ing as it does from the chemical affinities between the remaining 
elemeuts and water. The possibility of such an effect shows 
how very unsatisfactory, as an explanation, is the mere statement 


that if3K, 8S be removed from 3 atoms of feldspar, and 68 be 
added, kaolin will result ; (see page 70.) This is true: but we 
have no evidence that such is the “removal” and “ addition.” 
It is equally true that kaolin will proceed from 4 atoms of feld- 


spar, if Al, Ka‘, Si'?, be removed and 6H be added. 

Without dwelling longer on this branch of the subject, we 
proceed to the next subdivision, mentioning a few examples 
only. 

Carbonate of Barytes to Sulphate of Barytes.—The change of 
carbonates to sulphates, when within reach of a decomposing 
metallic sulphuret, or by the action of waters containing sulphu- 
retted hydrogen in solution, is well understood. 

Sulphate of Lead to Carbonate of Lead.—Among the salts of 
lead, the carbonate is the least soluble, and consequeutly, as 
chemistry has shown, any of the insoluble salts of lead may be 
decomposed by soluble carbonates. Carbonate of soda effects the 
change readily in sulphate of lead, when the two are heated to- 
gether. Is it not possible that carbonate of lime, in the slow pro- 
cesses of nature, may occasion the same change, although not 
aided by heat? 

Tungstate of Lime to Tungstate of Iron, ( Wolfram. )}—Proba- 
bly due, by a double exchange, to the slow action of nascent sul- 
phate of iron, proceeding from the decomposition of pyrites in 
the same rock; but whether heat be required or not, as in the 
process of the laboratory, we cannot say. 
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II. Pseudomorphous changes requiring an elevated temperature. 

Magnesian Pseudomorphs.—The magnesian pseudomorphs 
appear to fall within this division. 'The magnesian minerals 
constituting them are talc, including the variety steatite, saponite 
or hydrous steatite, serpentine and chlorite. In the change of 
feldspar to talc, magnesia by its affinity for silica, expels alumina, 
and at the same time, the other elements of feldspar that cannot 
enter into the new magnesian compound, pass off.* The same 
takes place in the change of mica, kyanite, augite, &c. to tale. 
The general theory of the process, corresponds then with that 
stated on page 87, at bottom. 

Magnesia either in solution or in the state of vapor, has acted 
upon the mineral and rocks that have undergone this change. 

The idea of magnesia in vapor is an assumption as yet unau- 
thorized by chemical science, except as a theoretical possibility. 
It may be convenient to summon the hypothesis to our aid, for 
the sake of an explanation; but as far as facts have been uscer- 
tained they stand against such a view. Many of the rocks so 
altered to magnesian, contain water ; evincing thus that they 
have not been subjected to that immeasurable degree of heat, 
which the fancy might call up, for producing evaporation of this 
most fixed and infusible of the earths. 

Magnesia compounds in solution are well known. Sea water 
is such a solution, and one that has existed, as geological facts 
testify, since geological changes commenced on the globe. And 
are not these pseudomorphs some of the effects resulting through 
its agency when under the influence of volcanic heat? The 
view we would here sustain, is the same already presented in a 
preceding volume of this Journal, namely, that the ocean waters 
superincumbent, and penetrating the rocks, heated by igneous 
action from below, have been the medium throngh which these 
changes have been effected; aided by additional magnesia and 
other elemnents which the heat and pressure would enable them 
to dissolve from the neighboring rocks. 


* Dr. Blum, speaking of this change, says that 6Mg (6 of magnesia) is substitu- 


ted for K, Al, (1 of potash and alumina.) But is it not possible, considering the 
affinities engaged, that under the causes in action, the potash and its silica to- 
gether entered into combination with water, and were removed thus in solution, 
and then the magnesia present displaced the alumina in the silicate of alumina 
that remained? See the remarks on the formation of kaolin, page 88. 
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We cannot doubt, especially when we consider the vast pres- 
sure of an ocean, that these waters, besides overlying, fill up all 
open spaces or caverns between the layers of submerged rocks, 
and probably the whole substratum of the ocean, when not too 
compact, is throughout permeated by them. Submarine erup- 
tions opening to the fires below and sometimes ejecting lavas, 
would distribute heat around and thus give the waters increased 
power in their action upon rocks. This cause therefore is sufli- 
cient in its energy, and sufficiently extended in its influence. It 
must have been in action ever since the earth had an ocean and 
internal fires; for it is a necessary effect of all submarine volcanic 
action. Wherever a trap dyke is to be found on the globe in a 
vein of porphyry, there have been heated waters, permeating and 
superincumbent, and under the pressure of an ocean intensely 
heated. 

Additional magnesia would be furnished these waters by the 
various augitic rocks, among which the traps are included; also 
by dolomites.* 

The action of heated waters is often indicated in the regions 
of these pseudomorphs, by the rounded angles or pitted surfaces 
of otherwise unaltered crystals. 

Other evidence that heated water has been the agent, is found 
in the frequent change of quartz to steatite. Hot magnesian 
waters alone, could have effected the slow solution of the silica 
and the introduction of magnesia, that constitute the change 
here indicated. Hot vapors it is true would equally dissolve sil- 
ica, but they would not afford the necessary magnesia ; and more- 
over, exposure to such vapors would have destroyed the form of 
the crystal. 

This view is farther corroborated by the occurrence of sili- 
ceous pseudomorphs along with those of steatite. The steatitic 
spinels, also, of the same localities afford other proof, as the change 
in these crystals has consisted in a substitution of silica for alu- 
mina, thus making a silicate of magnesia out of what was be- 
fore an aluminate of magnesia—a change that requires water and 
heat for the solution of the silica, and heat no less for effecting 
the transfer of elements. 


* The interesting analyses of B. Silliman, Jr. have shown that the ocean's wa- 
ters through animal agency, (the growth of corals,) have afforded a great part of 
the magnesia that is contained in dolomites; (see this Journal, Vol. xivi1, p. 135.) 
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The fact that the majority of these pseudomorphs contain wa- 
ter, is other proof that the heat producing the change was not a 
dry heat, but was diffused through water. Dr. Blum does not 
seem to recognize the fact of the hydrous character of the steati- 
tic pseudomorphs, in his work; yet analyses have shown that in 
very many instances the steatite is a hydrous mineral, and not 
true steatite. Serpentine and chlorite also contain a large per 
centage of water.* 

Cale Spar to Bitter Spar.—This change comes under the same 
head with those just explained. A change of this kind does not 
require a complete solution of the lime; for late investigations 
have shown that molecular attractions take place at high tempe- 
ratures, without solution of all the elements concerned in the 
change. 

Carbonate of Lead to Minitum.—Minium is easily produced 
from carbonate of lead, by means of heat. 

Andalusite, Wernerite and Tourmaline to Mica.—These 
changes must have required the high temperature that crystal- 
lized the mica in the metamorphic rocks. 


* The agency of hot waters and vapors in producing changes in rocks, though 
recognized by many geologists, does not seem to have received sufficient atten- 
tion. When we consider the number of hot springs on the surface of the earth 
in regions of modern volcanic action, and in others not of this nature, when 
we remember the many eruptions of hot water, even from subaerial volcanoes, 
and when farther we have before our eyes the wide-spread effect of volcanic 
action beneath the sea, can we refuse to the agency of heat, thus conveyed by 
vapors and flowing waters, a large part at least of the various metamorphic 
changes manifest on the surface of the earth, especially if we take into view, 
the condition of a vast volcanic region in full submarine action, its floods of melt- 
ed rocks, its opened fissures, for a long period in action, its fountains of boiling 
waters and rising vapors? The whole surface of the earth evinces that this sub- 
marine action, under an ocean's pressure, has been almost coextensive with it. 
The vast number of dykes that traverse the rocks, suggest the same fact. Where 
are the effects of this heat if not in these pseudomorphic and metamorphic changes? 
Prof. Keilhau attempts to account for the crystallization of the dolomites, by the 
hypothesis of slow molecular changes taking place at the ordinary temperature. 
But why refuse the aid here proffered? The fact that one part of a sedimentary 
limestone is crystallized while another is not, is fully explained by this view; 
while his theory serves only to increase the mystery that hangs around this subject. 
The fact also that these crystallizations have taken place without evidence of the 
intense heat necessary fur fusion is fully explained ; for, as Keilhau states, crys- 
tallization has been lately shown by many facts to take place without fusion or 
even softening, yet not, as this author would urge, without some increase of tem- 
perature. 
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Augite to Opal.—Dr. Blum suggests that this change is probably 
effected by means of the sulphur vapors of the voleano decom- 
posing the volcanic rock. The writer has seen siliceous incrus- 
tatious produced in this way at the sulphur beds of Kilauea, 
Sandwich Islands, where the basaltic lavas are gradually crumbling 
down, through this action, to a yellow earth. The sulphuric 
acid removing the lime of the augite, forms sulphate of lime, 
which is found in snowy fibrous seams and incrustations. 

We do not attempt to offer explanations of all the several in- 
stances of pseudomorphs. A more particular examination of the 
various localities, the associate minerals and their situations in 
the rocks, is necessary before this can be done. 

The principal obstacle in the way of chemically investigating 
and imitating these processes in nature, lies in these two facts ; 
1, that it is difficult by laboratory experiments, to appreciate the 
effect of agents acting slowly for a long period of time, under 
circumstances of temperature and electric forces beyond our cog- 
nizance ; 2, we cannot know fully the exact condition and com- 
position of waters intensely heated, under pressure, and rendered 
by this means capable of dissolving many refractory miuerals. 

In the preceding remarks, it has been our object simply to dis- 
cuss the principal agencies that must have been in operation, in 
order to prepare the way for a more complete elucidation of the 
subject, by future developments. 

The importance of these discussions to geology, is not to be 
measured by the length of the catalogue of pseudomorphs. The 
same process that has altered a few crystals to quartz, has distri- 
buted silex to fossils without number, scattered through rocks of 
all ages. ‘I'he same causes that have originated the steatitic 
scapolites, occasionally picked out of the rocks, have given mag- 
nesia to whole rock formations, and altered throughout their phys- 
ical and chemical characters. If it be true that the crystals of 
serpentine are pseudomorphous crystals, altered from chrysolite, it 
is true also, as Breithaupt has suggested, that the beds of serpen- 
tine containing them, are likewise altered, although often cover- 
ing square leagues in extent, and common in most primary re- 
gions. The beds of steatite, the still more exteusive talcose for- 
mations, contain every where evidence of the same agents. ‘The 
deposits of the so-called Rensselaerite, in northern New York, 
are other examples of the widely extended influence of the 
pseudomorphic agencies. 
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Arr. 1X.—Scraps in Natural History, (Molluscs ;) by Dr. Joun 


T. PLumMer. 


Tue limited area to which I have confined my concholegical 
observations, and the want of suitable opportunities for prosecut- 
ing my inyuiries into the habits of such molluscs as are found 
within it, have kept my physiological notes on this subject very 
meagre. I will insert them here, however, for the purpose of 
preserving the integrity of my plan of accompanying the cata- 
logues prepared for this Journal with some remarks upon the 
habits and physiology of the respective classes of animals enu- 
merated ; and because, if they are not altogether novel, they 
may prompt others to more extended research into the modes of 
living of the molluscan race. 

Snails.—I confined several species together in a box filled with 
vegetable mould; and in a few hours afterward I found some of 
them had descended several inches into it, while others were 
just opening a passage for the admission of their shells, which 
they also soon dragged beneath the surface entirely out of view. 
Oue, a Helix solitaria, had its lip broken off, and made no at- 
tempt to burrow, but commenced repairing its loss of shell shortly 
after it was deposited in the box. ‘The process appeared to con- 
sist in bringing a border of the mantle armed with a row of pa- 
pillary glands into contact with the fractured edge ; and not pre- 
cisely upon it, but just within it, depositing the calcareous matter. 
The reparation proceeded with so much rapidity, that in forty 
hours four tenths of an inch of shell was added, and then the 
Operation apparently ceased. Another Helix, of a different spe- 
cies, added one eighth of an inch every two days fur nearly a 
week. Some time after their confinement to the box, several 
articles were laid upon the mould for their use ; in a few days a 
large portion of a rotted chip was consumed, a considerable quan- 
tity of radish was eaten, and a common house-fly, with the ex- 
ception of the wings, was totally devoured. A patch was eaten 
out of some crimson colored paper, and the filamentous egesta 
afterward being beautifully stained with the same color, marked 
the duration of the digestive process; and evinced that the tin- 
gent material underwent no perceptible change in the alimentary 
passage. 
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Physe.—Capturing some of the Physa heterostropha while 
floating on the surface of a brook, I placed them ina bowl of 
water, and entertained myself with their nautical skill, as they 
directed their devious course over the fluid. 'The mouth of the 
shell is turned upward, and by visible undulations of the mol- 
luscan portion, which scarcely protrudes beyond the lip of th 
shell, an easy, gliding motion is communicated to the calcareous 
vessel. 


Shells about Richmond, Wayne County, Indiana. 


To know the barrenness of a locality in reference to zeograph- 
ical distribution is as desirable to the naturalist as the knowledge 
of the fruitfulness of another district. And to trace to their 
proper inviting and repelling causes the presence or absence of 
objects of natural history in any given territory, is an interesting 
item in his labors. 'To this end local catalogues, accompanied 
with appropriate sketches of the district in question, may be ac- 
cumulated with advantage in the literary repositories of science. 
And more especially has it appeared to me to be desirable that 
lists of the reptiles, insects, fishes, plants, &c. of newly settled 
sections of the country should be made out, not only for present 
purposes, but for the future student of nature who may traverse 
the same regions when highly populated and improved, and the 
influence of terrestrial cultivation on wild organic nature be de- 
termined. Impressed with this view, I have for years past di- 
rected my attention to the animal and vegetable kingdoms around 
me, and have been endeavoring to perfect catalogues of their 
several subjects. A list of our mammals. and a sketch of our 
geography and geology, have already been published in this 
Journal. I now transmit the names of such molluscs, terrestrial 
and fluviatile, as I have been able to find. The catalogue it 
will be perceived is not copious; the total absence of Unios is 
perhaps attributable to the want of larger streams than our dis- 
trict furnishes; and the absence of some others may be owing 
to the newness of the country, and to the examination being 
confined to a single observer. The nearest approximation of the 
geuus Unio that I have been advised of, is about twenty miles 
south of Richmond, whence I obtained a fine U. Cardium. 
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Helices. 


Helix albilabris, Say, frequent. 
H. arborea, Say, common. 
H. alternata, Say, common. 
H. clausa, Say, rare. 
. elevata, Say, common. 
H. fallax, Say, common. 
H. fraterna, Say, rather rare. 
H. fuliginosa, Griffith, frequent. 
H. hirsuta, Say, common. 

10. H. inflecta, Say, common. 

1l. H. ligera, Say, infrequent. 
12. H. multilineata, Say, frequent. 
13. H. palliata, Say, frequent. 

14. H. perspectiva, Say, common. 
15. H. profunda, Say, frequent. 
16. H. solitaria, Say, frequent. 

7. H. tridentata, Say, frequent. 
18. H. thyroida, Say, common. 
19. H. zaleta, Say, common. 


Om 


Limaces. 


1. Limax ? 
Planorbes. 


Planorbis bicarinatus, Say, common. 
P. parvus, Say, frequent. 
P. trivolvis, Say, common. 


Wn 


Heliz alternata. Great numbers appeared in a garden under some vegetable 
rubbish during rainy weather. 

Heliz multilineata. All that I have found here are darker colored than those 
from some other localities; perhaps owing to the ferruginous character of the 
swamp which they inhabit. 

H. tridentata. All I have yet met with more closely resemble the variety from 
the northeastern states than those from the west, as exhibited by Binney in the 
Boston Journal of Natural History. 

H. thyroida. Many hundred empty shells were found in a hollow stump, ap- 
parently brought there and stored up (when filled with the snail) by some little 
animal. Many of the shells were indented as if by the teeth of the captor. 

Planorbes. The habitat of these appears to be comparatively still waters, as 
ponds and mill races. Some of mine are quite one inch in diameter. 
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Paludine. 


Paludina limosa, Say, rare. 
2. P. lapidaria, Say, rare. 
Physe. 
1. Physa heterostropha, Say, common. 
2. P. gyrina, Say, common. 


Lymnee. 


Lymnea elodes, Say, frequent. 
Melanie. 

1. Melania exilis, Haldeman, common. 
Succinee. 

1. Succinea obliqua, (campestris, ) Say. 
Anodonta. 

1. Anodonta Ferussaciana, Lea, frequent. 
Cyclades. 

1. Cycias similis, Say, common. 

Alasmodonie. 


1. Alasmodonta edentula, Say, frequent. 
2. A. calceola, Lea, frequent. 
Richmond, Wayne County, Indiana, April, 1844. 


Physe. I have found these only in running water. 

Melunia. ‘Thousands are destroyed by swine in low stages of our streams. 
These quadrupeds turn over the flat stones, to the under side of which the M. ezilis 
adheres, and greedily devour the molluscs. 

Succinea obliqua. 1 found great numbers of these adhering to the trunk of a 
tree six and eight feet high from the secamp in which the tree stood. 


Dr. J. L. Smith on Neutral Alkaline Phosphates. 97 


Art. X.—({1.) Action of Solutions of the Neutral Phosphates of 
the Alkalies upon the Carbonate of Lime, and some other in- 
soluble Carbonates ; (2.) Source of Fluorine in Fossil Bones ; 
(3.) Composition of the Marl from Ashley River, S. C., with 
an extract from a letter written by Prof. Bailey of West Point; 
(4.) Existence of the Oxide of Cobalt in South Carolina ; by 
J. Lawrence Sairu, M. D. 


I. Action of Solutions of the Neutral Phosphates of the Alkalies 
upon the Carbonate of Lime, §c. 


Ir is a fact, that notwithstanding the advanced state of the sci- 
ence of chemistry, we are ignorant of some of the laws that gov- 
ern the relative affinities of acids for bases, and the action of neu- 
tral salts upon each other. It is true, such and such acids are 
ranked according to what is termed their strength, and such bases 
are said to be more powerful than others; still from time to time 
facts are developing themselves that contradict these established 
rules. The decomposition of the sulphate of lead by certain neu- 
tral alkaline salts, (Am. Journ. xiv, 81,) I thought could be ex- 
plained upon a known law, that when there existed two acids 
and two bases in solution, (the sulphate of lead being dissolved 
by the salts used,) the stronger acid sought the stronger base, and 
the feebler acid had to combine with the feebler base, notwith- 
standing being originally in combination with an alkali. But 
how are we to explain the fact about to be mentioned, which so 
far as my information goes, has not been previously observed ; it 
is that the feeblest solution of the neutral phosphate of soda or 
potash will decompose the carbonate of lime in the cold, giving 
rise to carbonate of soda and phosphate of lime. 

This fact was first observed while analyzing the ashes of a 
plant, which was fused with carbonate of soda, for the purpose of 
estimating the phosphoric acid. The fused mass was thrown into 
about four ounces of water, and digested at about 180° Fahr. for 
a couple of hours; the insoluble portion was separated, and treat- 
ed with an acid, when to my astonishment it dissolved with but 
a very slight effervescence, in fact with the escape of only a bub- 
ble or two of gas, the carbonate of lime expected not being pres- 
ent. It was known that this circumstance could not arise from a 
want of decomposition of the original matter, as it was kept fused 
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for half an hour with four times its weight of carbonate of soda; 
therefore the only rational conclusion was, that the phosphate of 
lime was in the first case decomposed by the soda, but was sub- 
sequently reformed upon treating the fused mass with water. 
This has been verified by direct experiment. 

Twelve grains of neutral phosphate of soda, and six of carbon- 
ate of lime, were digested for two hours in four ounces of water 
at 180° Fahr., when the carbonate of lime was found almost 
completely decomposed, and the clear solution upon evaporation 
furnished carbonate of soda. 

Six grains of precipitated carbonate of lime, added to a solution 
of twenty grains of phosphate of soda, (equivalent proportions of 
each,) in one ounce of water, were kept in a vial for one month, 
the temperature never exceeding 65° Fah. At the expiration of 
this time the insoluble portion contained three and a half grains 
of phosphate of lime, corresponding to a decomposition of about 
two and a half grains of the carbonate of lime; the soluble por- 
tion indicated a corresponding portion of carbonate of soda. 

Other insoluble carbonates were experimented with, as the car- 
bonates of magnesia, strontia, baryta and lead; the results were 
the same, differing only in degree. Even hydrated alumina de- 
composes slightly the phosphate of soda, when boiled with it for 
a length of time. 

I tried two other neutral salts, the acids of which produce in- 
soluble salts with lime, to see if they would act in the same way. 
The chromate and the tartrate of potash were digested a length 
of time upon the carbonate of lime, but no decomposition ensued. 

I shall not attempt to seek for an explanation of this at present, 
but shall go on collecting facts of a similar character, to endeavor 
to find out some general principle that may operate in this and in 
other cases. ‘This fact itself would not be published at the pres- 
ent time, if it were not of the greatest importance, to put analyt- 
ical chemists upon their guard; for but a few days ago an indi- 
vidual wrote me that he was estimating the phosphate of lime in 
a certain class of bodies by fusing them with carbonate of soda, 
which will certainly be productive of some error; and although 
it is to be regretted that our methods of arriving at phosphoric 
acid in analysis may be diminished by this fact, still it will only 
stimulate us to find out some other to solve this, one of the most 
difficult and annoying problems in analytical chemistry. 

Charleston, S.C., Oct. 29, 1844, 
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Il. Source of Fluorine in Fossil Bones.* 


The analyses of fossil bones communicated by MM. Girardin 
and Preisser to the Academie des Sciences, Oct. 1842, afford the 
only well detailed numerical results of the composition of this 
class of bones that we possess. 'The authors appear to have be- 
stowed considerable care upon their research, and their estimate 
of the proportion of fluoride of calcium present was as follows: 


Per cent. 
A metacarpal bone of a Bear from the cavern of Mialet, 1-09 
Tusk of an Elephant, . . ‘ 2°64 
Vertebra of a Plesiosaurus, 2°11 
The great bone of the Peekilopleuron Backiandii, 1:50 
Rib of an Ichthyosaurus, 1-02 
Head of the same Ichthyosaurus, . 1-65 
Bone of the Lamenton from the tertiary Soemastion in the 


This fluoride would appear to form a distinguishing mark be- 
tween fossil and recent bones, although Berzelius has found it to 
exist in these latter, and Marchand in some recent experiments 
mentions the same fact; still many other chemists have not suc- 
ceeded in detecting it. MM. Girardin and Preisser suppose that 
it was owing to some accidental circumstances that Berzelius was 
enabled to discover it in the cases that he examined, they having 
in no instance found it, although carefully sought for. My ex- 
perience tends to confirm Berzelius in his statement, having in 
several cases obtained most decided evidence of its presence in 
recent bones, but in very minute quantity. In many instances I 
failed to detect it, and attribute the failure more to the minute- 
ness of the quantity than to the total absence of it. 

I would here remark, that in examining for fluorine in the or- 
dinary way, by testing the effects of the hydrofluoric acid (liber- 
ated by the action of sulphuric acid) upon waxed glass with char- 
acters traced out, the process requires some precaution when the 
quantity present is supposed to be very small, for I have been able 
in several instances to obtain a permanent delineation of the char- 
acters traced, without the presence of fluorine. In these cases it 
is caused by the action of the vapors of either sulphuric or hydro- 


* This and the two following articles are extracts from communications made to 
the Association of American Geologists and Naturalists, at Washington, May, 1844. 
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chloric acid upon certain kinds of glass that contain a large quan- 
tity of metallic oxides, or upon glass the surface of which has 
been altered by the action of the air; there is however no appa- 
rent corrosion in these cases. 

The existence of fluorine in fossil bones, and its doubtful, or 
as some say absolute, non-existence in those of recent animals, 
have induced MM. Girardin and Preisser to conclude that it did 
not belong originally to the bones of fossil animals, but has found 
its way there by infiltration after their death, and they appear to 
have come to this conclusion without having examined the chem- 
ical character of the formations from which the various bones 
were taken. 

I have had an opportunity of throwing some light upon this 
subject, from the examination of two bones taken from the same 
calcareous deposit and within two feet of each other, the one cel- 
lular and the other compact. The cells of one of these bones 
were filled with small concretions of calcareous matter, evidently 
arising from the infiltration of some of the material forming the 
bed in which they lay; these concretions it would seem ought 
certainly to contain a portion of whatsoever matter had been in- 
filtrated, as all infiltrations must have passed in together. These 
concretions, carefully detached from the bone, were examined 
especially for fluorine, but not the slightest trace was found, 
while on the contrary a very small quantity of the compact part 
of the same bone, gave decided indications of the presence of this 
substance. 'This fact must certainly lead to the conclusion that 
the fluoride of calcium in the body of the bone was not infiltra- 
ted, for had it been otherwise, it would have been associated with 
matter known to be infiltrated, as the calcareous nodules. 

The same cellular bone was examined as a whole, that is to 
say, Without detaching the calcareous matter, in comparison with 
the compact bone from the same locality ; and in the former there 
was found less fluoride of calcium than in the latter, contrary to 
what would have been the case had this fluoride been infiltrated. 

Compact bone, . . 2°45 percent. fluoride of calcium. 
Cellular bone, . . 200 “* 

The deposit from which these bones were taken was analyzed, 
and fluoride of calcium detected, but in very small quantity; and 
whether it arises from disintegrated osseous matter, or belonged 
originally to the calcareous remains forming this bed, is of no 
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consequence ; sufficient is it for us to know, that it has an or- 
ganic origin, having been a part of either mollusca or vertebrated 
animals, and were it necessary to suppose that it could have ex- 
isted in only one of these, I should unhesitatingly attribute its 
origin to the vertebrated animals, particularly on account of their 
abundant provision of phosphates. Bones were also examined 
that contained fluorine, when the deposit from which they were 
taken showed no traces of this element. 

Dr. Daubeny has lately examined the question of the existence 
of fluorine in recent bones, and decided it in the aflirmative. 

It is not surprising that we should find the phosphates and fluo- 
rides associated in the animal kingdom, for in the mineral king- 
dom fluorine is a very common attendant upon the phosphates, 
as for instance in the Apatites, Wagnerite, Wavellite, Urinite, &c., 
and I think if we search the mineral kingdom we shall not find 
so constant an association of any two elements as fluorine and 
phosphorus. All the phosphates of the alkalies and earths con- 
tain fluorine. 

If then this element is associated with the phosphates, they 
must exist together in the soils arising from the disintegration of 
the rocks containing these minerals, and the plants growing upon 
these soils would upon taking up the phosphates naturally appro- 
priate the accompanying fluorides, which two classes of salts 
would subsequently pass to the same portion of the animal feed- 
ing upon these plants, namely, to the bones. 

The reason why the existence of fluorine in recent bones is 
doubtful, may be owing to the fact, that the great mass of the 
phosphate of lime originally in the soil has from various causes 
disappeared, and with it the fluoride of calcium; and that the 
portion of this latter still remaining is so small, that not withstand- 
ing the double condensation that it undergoes through the agen- 
cy of plants and animals, it is not in sufficient quantity to come 
readily within the reach of our tests. 


III. Composition of the Marl from Ashley River, S.C. 
The epoch to which this formation of marl is referable, is not 
yet fully decided, but it probably consists of beds of different 
ages, the newest being as old as the eocene of Virginia and Ma- 
ryland. It has been explored to the depth of 309 feet in boring 
a well. Specimens from depths varying from 110 to 309 feet, 
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have been sent to Prof. Bailey of West Point, who has already 
subjected them to microscopic examination, and a short account 
of his results will be found in the accompanying note.* A fuller 
detail may be expected from him at some future time, and when 
it does come it will no doubt be a rich feast for the naturalist of 
this countrv. prepared as it will be by a skillful hand. 


* Extract of a letter from Prof. Bailey to J. L. Smith.— Charleston is built upon 
a bed of animalcules several hundred feet in thickness, every cubic inch of which 
is filled with myriads of perfectly preserved microscopic shells. These shells 
however do not, like those beneath Richmond and Petersburg, &c., belong to the 
siliceous infusoria, but are all derived from those minute calcareous-shelled crea- 
tures, called by Ehrenberg Polythalamia, and by D’Orbigny the Foraminifera. 
You are aware that Ehrenberg proved chalk to be chiefly made up of such shells, 
and you will doubtless be pleased to learn that the tertiary beds beneath your city 
are filled with more numerous and more perfect specimens of these beautiful forms 
than I have ever seen in chalk or marl from any other locality.” 

“‘ The following are some of the results I have obtained :-— 

**1. The marls from the depth of 110 feet to 193 feet are certainly tertiary de- 
posits, for I found them to contain Polythalamia of the family Plicatilia of Ehren- 
berg, (Agathestegens of D’Orbigny,) which family as far as is yet known occurs 
in no formation older than the tertiary. 

“2. The beds from the depth of 193 feet to 309 feet contain so many species in 
common with the beds above them, that although I have not yet detected the Pli- 
catilia, I yet believe they must also belong to the tertiary formation. 

«3. The forms found in these beds agree much better with those detected by me 
in the eocene marls from Panumkey River, Virginia, than they do with miocene 
Polythalamia from Petersburg, Va., and I am consequently inclined to believe that 
they belong to the eocene epoch. ‘ 

«4. All the marls to the depth of 236 feet present the Polythalamia in vast 
abundance, and in a state of surprising preservation. The most delicate markings 
of the shells are perfectly preserved, and some of the forms are so large that they 
may be easily seen with a common pocket-lens. 

«5. The lithological characters of the marls from 236 feet to 309 feet differ from 
those above, and although the Polythalamia are still abundant, and many of the 
species appear to be the same as in the strata above, yet they are less easy to ob- 
serve on account of the greater compactness of the marls, and the adherence of 
crystalline calcareous particles to the shells. 

“6. The marls which you seut from the Cooper River, 35 to 38 miles above 
Charleston, also abound in Polythalamia, and so many of the species are identical 
with those found beneath Charleston, that they most probably belong to the same 
formation. This place on the Cooper River may be the outcrop of the very slight- 
ly inclined beds which exist under Charleston. [In this conclusion Prof. Bailey is 
correct.—J. L. 8.] 

“7. The Polythalamia to whose labors South Carolina owes so large a portion of 
her territory, are still at work in countless thousands upon her coasts, filling up 
harbors, forming shoals, and depositing their shells to record the present state of 
the sea-shore, as their predecessors, now entombed beneath Charleston, have done 
with regard to ancient oceans. The mud from Charleston harbor is filled not only 
with beautiful Polythalamian shells, but is also very rich in siliceous infusoria.” 
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Organic remains are quite abundant in this marl, although in 
an imperfect state. Its composition is somewhat peculiar, and a 
knowledge of it may be of some general importance ; it varies 
in the proportion of its ingredients, but seems to be constant as 
regards their character. From among several analyses the fol- 
lowing is selected as being an average one. 


Carbonate of lime, 65°8 
Alumina, . ‘ ‘ 10:0 
Phosphate of lime, with a small quantity of 
phosphate of magnesia, . ‘ 50 


Phosphate of iron, 

Fluoride of calcium, 

Crenate of iron, 1-2 
Crenate of lime, 

Ammonia, 

Organic matter, 

The proportion of phosphate of lime is large, and may be ow- 
ing to the impalpable remains of animals that must have fre- 
quented these early seas in myriads, or it may be peculiar to the 
little shelly remains of Polythalamia that form such a large por- 
tion of this bed. The fluoride of calcium, which I believe is 
here pointed out for the first time as existing in marls, does not 
owe its origin to any spicule of bony matter present in the spe- 
cimen examined, at least none that the microscope could detect, 
so we must attribute it either to osseous matter triturated to an 
impalpable powder, or what is more probable, suppose that it 
forms a part of the calcareous covering of those animalcule just 
alluded to, the remains of which form the foundation of the city 
of Charleston. 'The ammonia is held mechanically in the pores, 
associated perhaps with carbonic acid, and is easily rendered ap- 
parent by dropping caustic potash on the marl; this has been 
found present in all the marls I have examined, and the fluoride 
of calcium in several. 


IV. Oxide of Cobalt from Silver Bluff, South Carolina. 


The existence of this oxide was first brought to my notice by 
Prof. Ellet; it is accompanied by the oxide of manganese, and 
with it stains a coarse gravel found in the primitive region of 
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this state; these stains are in the form of streaks, varying in 
length and breadth ; the sand has the appearance of coarse gun- 
powder and arises from the disintegration of mica granite. Hy- 
drochloric acid readily dissolves this black matter with an evolu- 
tion of chlorine; the solution is of a pinkish color, and affords a 
green salt when evaporated to dryness, from which it is evident 
that it must contain both the oxides of manganese and cobalt. 
It is perfectly free from iron, arsenic, and nickel, but at the same 
time it is impossible to obtain a solution of it free from iron, ow- 
ing to the presence of ferruginous matter in the sand from which 
it is derived. This black matter has evidently originated from 
the disintegration of cobaltiferous oxide of manganese, minute 
particles of which are still to be traced, mixed with the sand. 
The relative proportions of the oxides are not always the same. 


One analysis gave 
Oxide of cobalt, ‘ 24-00 
Oxide of manganese, . 76:00 


100-00 

The method by which these oxides were separated, is that 
recommended by Prof. Liebig, and one that deserves the notice 
of all analytical chemists engaged in the separation of the oxide 
of cobalt from other oxides; I allude to the method with the 
cyanide of potassium. The locality where this is found is one 
of the two or three in this country where cobalt is found under 
any form whatsoever, and the only one where it exists in the 
form of an oxide free from arsenic.* 


* The black earthy cobalt from Missouri (mine La Motte) had of course not 
been seen by Dr. Smith when the above was written. We have analyzed it, and 
found it to consist of the oxides of cobalt, manganese, iron, copper; and traces of 
silica, lead, magnesia, &c., with about 17 per cent. of water. It generally contains 
about 40 per cent. of oxide of cobalt. A full notice of this interesting mineral will 


soon be published.—Eps. 
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Art. XI.—WNotice of the Medals of Creation, or First Lessons in 
Geology, and in the Study of Organic Remains ; by GipEon 
Aucernon Manrett, LL. D., F. R.S., Author of the Wonders 
of Geology, &c. Intwo volumes, 12mo: Vol. I, containing Ve- 
getables, Infusoria, Zoophytes, Echinodermes, and Mollusca ; 
Vol. II, containing Fossil Cephalopod, Insects, Fishes, Rep- 
tiles, Birds, and Mammalia, with notes of Geological Excursions. 


“ Behold a new kind of medals, much more important and incomparably more 
ancient than all those of the Greeks and Romans.’’—Knyorr, Monumens des Ca- 


tastrophes. 


‘Tt is not one of the least advantages of these pursuits that they are altogether 
independent of external circumstances, and may be enjoyed in every situation in 
which a man may be placed in life." —Herrscue., on the Study of Natural Phi- 


losophy. 


Tnese beautiful volumes contain more than 1000 pages of 
about 1200 letters to a page; and they are printed in the best 
style of London typography, with fine paper and a great number 
of illustrations contained in seven copper-plate engravings exqui- 
sitely done and colored, and 167 wood-cuts of unrivalled beauty. 
The latter are called by the author ignographs, and lign. as the 
abbreviation. ‘The work is dedicated to the eminent geologist, 
Charles Lyell, Esq., the author’s early friend. 

In his address to the reader, Dr. Mantell states, that his great 
object has been to produce a work which shall “initiate the 
young and uninstructed in the study of the Mepats or THE 
Creation—those electrotypes of nature—the mineralized remains 
of the plants and animals which successively flourished in the 
earlier ages of our planet, in periods incalculably remote, and 
long antecedent to all human history and tradition.” These vol- 
umes are offered ‘“‘as a guide for the student and the amateur 
collector; for the intelligent reader, who may require a general 
knowledge of the subject, without intending to pursue geology 
as a science; and for the tourist, who may wish, in the course 
of his travels, to employ profitably a leisure hour in quest of 
those interesting memorials of the ancient physical revolutions 
of the globe, which he will find every where presented to his 
observation.” 

“In the arrangement, a threefold object was had in view, 
namely, in the first place to present such an epitome of paleon- 

Vol. No. 1.—Oct.-Dec. 1844. 14 
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tology, or the science which treats of the fossil remains of the 
ancient inhabitants of the globe, as shall enable the reader fully 
to comprehend the nature of the principal discoveries in modern 
geology, and the method of investigating natural phenomena, 
by which such highly interesting and unexpected results have 
been obtained.” 

“ Secondly, to assist the cotiectror in his search for organic 
remains, direct attention to those objects which possess the high- 
est interest, and are especially deserving of accurate examination, 
instruct him in the art of developing and preserving the speci- 
mens he may discover, and point out the means to be pursued 
for ascertaining their nature and their relation to existing animals 
and plants.” 

“Thirdly, to place before the srupEent a familiar exposition of 
the principles of paleontology, based upon a knowledge of the 
structure of vegetable and animal organization; excite in his 
mind a desire for further information, and prepare him for the 
study of works of a far higher order than these unpretending 
volumes ; and point out the sources from which the required in- 
struction may be derived.” 

The above quoted passages contain the author’s own account 
of his design. ‘The following will explain his views as to the 
use to be made of his work, according to the quaint but wise 
advice contained in the following sentence of Lord Bacon, the 
father of the inductive philosophy. 

‘Some are to be tasted, others to be swa'lowed, and some few 
to be chewed and digested ; that is, some books are to be read 
only in parts; others to be read, but not curiously; and some 
few to be read wholly, and with diligence and attention.”— 
Essays. 

To the tasting student, the author recommends “the perusal 
of the introductory and concluding remarks of each chapter, and 
of the general descriptions,” reserving the work to be consulted 
as occasion may require. It must be swadllowed—that is, read, 
but not curiously, by him who would form and understand a 
collection of organic remains; but by the student who would 
profit by it to the utmost, it must be diligently studied and digest- 
ed. Organic remains must be studied, not only in the book, by the 
figures and descriptions, but tm situ in the rocks, mines, caverns, 
aiid transported masses, and thus the labor will be rendered both 
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available and delightful; for the observer will “walk in the 
midst of wonders in circumstances where the uninformed and 
uninquiring eye can perceive neither novelty nor beauty.’”’* 

In his introduction, the author explains the object of the sci- 
ence of geology, and quotes Sir J. F. W. Herschel’s remarks, 
that “geology, in the magnitude and sublimity of the objects of 
which it treats, undoubtedly ranks next to astronomy in the 
scale of the sciences.” And again, speaking of the studies of 
natural science, that “‘the highest worldly prosperity, so far from 
being incompatible with them, supplies additional advantages 
for their pursuit ; they may be alike enjoyed in the intervals of 
the most active business, while the calm and dispassionate inter- 
est with which they fill the mind, renders them a most delight- 
ful retreat from the agitations and business of the world, and 
from the conflict of passions, prejudices, and interests, in which 
the man of business finds himself continually involved.” 

The author alludes to the incredulity which existed in England, 
even so late as a century ago, when it was doubted whether fossil 
shells were really shells, and it was seriously believed that subter- 
ranean spirits, jealous of man’s intrusion into their dark domains, 
broke the augurs of the miners; but it is fair also to say, that Dr. 
Martin Lester, who died one hundred and thirty two years ago, 
having been physician to Queen Anne, published a valuable 
work on fossil shells, describing them as real animal productions; 
he was also well acquainted with the chalk and with the other 
strata of the south of England. The author presents, in limine, 
the following conclusions, startling to uninstructed minds, but 
admitted by all geologists,—“ that the sea and land are continu- 
ally changing places; that what is now dry land was once the 
bottom of the deep; and that the bed of the present ocean will, 
in its turn, be elevated above the water and become dry land; 
that all the solid materials of the globe have been in a softened, 
fluid, or gaseous state ; and that the remains of countless myriads 
of animals and plants are not only entombed in the rocks and 
mountains, but that every grain of sand and every particle of 
dust wafted by the wind, may teem with the relics of beings 
that lived and died in periods long antecedent to the creation of 
the human race.” 


* Sir John F. W. Herschel’s Discourse, Nat. Philos., p. 15. 


a 
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In regard to “the great benefits resulting from scientific pur- 
suits in general, and of geology in particular, on the young and 
inquiring mind,” the author cites the following observations of 
an able modern writer. 

“Tt is fearfully true, that nine tenths of the immorality which 
pervades the better classes of society originates, in the first place, 
from the want of a harmless and pleasing occupation to fill up 
vacant time; and ac the study of the natural sciences is as in- 
teresting as it is beneficial, it must necessarily exert a moral not 
to say religious influence upon the character. He who is fond of 
scientific pursuits will not enter into revelry, for artificial excite- 
ments have for him no fascinations. ‘The overflowing cup, the 
unmeaning or dishonest game, cannot entice him. If any one 
doubts the beneficial influence of these studies on the morals, I 
will ask him to point out the immoral young man who is devo- 
tedly fond of any branch of natural science ; I never knew such 
an one. ‘There may be such individuals—for religion only can 
change the heart—but if there be, they are very rare exceptions; 
and the loud clamor always raised against the man of science 
who errs is a proof of the truth of my proposition—the enno- 
bling study of God’s works upon a well regulated mind. For- 
tunate, indeed, is it for the youth of either sex, who early im- 
bibes a taste for natural objects, and whose pursuits are not 
thwarted by injudicious friends.” 

The author adds in his own beautiful language, that “every 
grain of sand, every particle of dust scattered in the wind, may 
be composed of the petrified skeletons of beings so minute as 
to elude our unassisted vision, yet were once teeming with life 
and happiness, and possessed an organization as marvellous as 
our own; ascience whose discoveries have realized the wildest 
imaginings of the poet-—whose realities far surpass in grandeur 
and sublimity the most imposing fictions of romance ; a science 
whose empire is the earth, the ocean, the atmosphere, the heav- 
ens; whose speculations embrace all elements, all space, all 
time ; objects the most minute, objects the most colossal, carry- 
ing its researches into the smallest atom which the microscope 
can render accessible to our visual organs, and comprehending 
all the discoveries in the boundless regions above us which the 
most powerful telescope can reveal.” “None of the physical 
sciences can more strongly impress on the mind that deep sense 
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of humility and dependence which a proper knowledge of the 
works of the Eternal is calculated to inspire, so none can more 
powerfully encourage our aspirations after truth and wisdom. 
Every walk we take offers subjects for permanent consideration, 
and contemplating the innumerable proofs afforded us of the in- 
cessant dissolution and renovation which are taking place around 
us, we feel the force, the beauty of the exclamation of the poet-— 
“ «My heart is awed within me when I think 

Of the great miracle which still goes on 

In silence round me—the perpetual work 

Of thy creation, finished, yet renewed 

We have chosen to allow the author to be his own expounder 
of the design of his work, and have therefore quoted freely his 
introductory remarks and those of the friends whose sentiments 
he adopts. Among the authorities to which he refers, the fol- 
lowing are conspicuous : 

1. Dr. Buckiann’s Bridgewater Treatise, 2 vols. Svo. 2. The 
Elements of Geology, by Cuartes Lye, Esq., second edition. 
3. The Wonders, or a familiar Exposition of Geological Phe- 
nomena, by Dr. Manrety. 4. Mineralogy. 

All these works he considers as well known in England, and 
easily accessible, and happily this is true here also, as all of them 
have been republished in this country, as also Mr. Lyetu’s Prin- 
ciples of Geology, and a greatly improved edition of Puriuips’ 
Mineralogy by Mr. Avcer, has recently appeared in Boston.* 

A glossary of terms is appended to the work, and technical 
terms are explained in the text, but generally without citing the 
original words, especially Latin or Greek, an omission which we 
regret, as to the classical scholar nothing imparts so distinct and 
vivid a conception of the import of a technical term as the pa- 
rent word, and upon these hooks of the memory it is easy to 
hang long trains of associated ideas. 

The divisions of the work are as follows. 


Parr I. 


1. On the nature and arrangement of the British strata and 
their fossil contents. 


* For a review of the last mentioned work, see this Journal, Vol. xtvu, p. 333. 
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2. Tabular chronological arrangement of the strata. 
3. On the nature of fossils and organic remains. 
4. On mineralized vegetable remains, and the mode of con- 
ducting their investigation. 
5. On peat, lignite, and coal. 
6. Fossil botany. 
a. Remains of the Cellular and Cryptogamic plants. 


b. Vascular Cryptogamia. 

 Filicites or Ferns. 

d. Sigillariz and Stigmarie. 

 Lepidodendra. 

“  Conifere. 

h. Palm tribe. 

é.  Liliaceous plants. 

k. Flowering dicotyledons. 

l. Retrospect, and list of localities of vegetable fossils. 
Parr II. 


Paleontology, or the fossil remains of the animal kingdom. 
1. The fossil infusoria, or animalculites. 
2. Polyparia and other Zoophytes. 
3. Echinodermata, comprising 
(1.) The Crinoidea, or lily-shaped animals. 
(2.) The Stelleride, or Star-fish. 
(3.) The Echinid, or Sea-urchins. 
4. Fossil Mollusca, or Shells. 
5. Crustacea and Insects. 
6. Fishes. 
7. Reptiles. 
8. Birds. 
9. Mammalia. 
Parr III. 
1. Geological excursions in illustration of the investigation of 
geological phenomena and the collection of organic remains. 
2. Miscellaneous. On the prices of fossils, list of dealers, lo- 
calities, &c. 
To each volume there are, of course, prefixed lists and descrip- 
tions of the plates and wood-cuts, (lignographs, or inscriptions 
on wood,) and detailed contents of the chapters. The index is 


| 
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conveniently distributed under three divisions—viz. index of 
scientific names, index of places, index of matters in general. 

Thus we have presented the author’s own map of his subject, 
and rarely can we find a work which is a more perfect example 
of the art of book-making in the best understanding of that ap- 
pellation; we mean technically and mechanically, as well as 
intellectually, “‘ The Medals of the Creation” are among the chef 
d’euvres of the art, and the two volumes being elegantly bound 
in stamped and embossed covers, of the still portable size of the 
larger 12mo, will and must take their place as the companions, 
not only of the geologist in his study, but in the field, while 
they will also accompany the general travellers of both sexes as 
most instructive companions and mentors in their journeys among 
the grand and beautiful features of the globe. 

The Wonders of Geology, by Dr. Mantell, a work already 
well known to our readers, is about to appear in a new edition, 
and this with the Medals will form four uniform volumes, and 
the two works will mutually illustrate each other. 

From chapter first of the Medals, “on the nature and arrange- 
ment of the British strata and their fossil contents,” we make 
the following citations. 

The globe consists of minerals and fossils; minerals are form- 
ed by chemical or electro-galvanic laws—fossils are the remains 
of animals and vegetables imbedded in the strata, and more or 
less altered by physical laws. The softer parts are usually de- 
composed soon after death, but the firmer structures, such as the 
bones and teeth of animals, and the woody fibre of vegetables, 
often endure for many centuries ; and, in favorable circumstances, 
as with deep interment, away from the atmosphere, and when 
impregnated with mineral substances, even the most perishable 
tissues are preserved, and being transformed into stone they be- 
come as enduring as the rocks themselves, of which they often 
form a principal part. 

Certain animal substances are even more enduring than vege- 
table ; and the shields of animalcules, composed of silica, or flint, 
(or iron?) become absolutely indestructible, and exist in such in- 
conceivable quantities as almost to justify the apparently extrav- 
agant assumption of some naturalists of the last century, “that 
every grain of flint, lime, and iron, may have been elaborated 
by the energies of vitality.” 
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The following table, showing how large a portion of the globe 
has unquestionably originated from this source, will probably ap- 
pear very surprising to those who have not examined the evi- 
dence. The order is from below ascending, and the enumera- 
tion begins with the Silurian system, which follows immediately 
after the early slaty rocks, and the entire series occupies in Eng- 
land, as well as in other countries, many thousand feet. 


ROCKS COMPOSED WHOLLY OR PARTLY OF ANIMAL REMAINS. 


Strata. Prevailing fossils. Formations. 
Trilobite schist, Trilobites and shells, Silurian system. 
Dudley limestone, Corals, crinoidea, shells and trilobites. 

Shelly limestone, Producte, spirifere, &c. 

Mountain limestone, Corals and shells, Carboniferous system. 
Encrinital marble, Lily-shaped animals and shells 

Mussel band, Fresh- water muscles. 

Ironstone nodules, Trilobites, insects, and shells. 

Lias shales and clays, Pentacrinites, reptiles, fishes, Lias. 
Limestone, Terebratule and other shells. 

Lias conglomerates, Fishes, shells, corals. 

Gryphite limestone, Shells, principally gryphites. 

Limestone, Terebratule# and other shells, Inferior oolite. 
Stonesfield slate, Shells, reptiles, fishes, insects. 

Pappenheim schist, Crustacea, reptiles, fishes, insects. 

Bath-stone, Shells, corals, crinoidea, reptiles, fishes. 

Limestone, Cephalopode, principally ammonites. 

Coral rag, Corals, shells, echini, ammonites. 

Bradford limastone, —_‘Crinoidea, shells, corals, cephalopoda. 

Portland oolite, Ammonites, trigoni, and other shells. 


Purbeck and Sussex § Fresh-water shells, crustacea, rep- 2 Wealden 
marble, ¢ tiles, fishes, 
Cyclades, and other fresh-water 
Wealden limestone, § ©) “vam 
¢ shells, crustacea, reptiles, fishes. 


Tilgate grit, some beds, Reptiles, fishes, fresh-water shells. 


Farringdon gravel, Sponges, corals, echini, and shells, Shanklin sand. 
Jasper and chert, Shells, sponges, and animalcules. 

Green sand, Fibrous zoophytes. 

Chalk, Corals, infusoria, echini, shells, fishes, Chalk. 


Corals, shells, ammonites, belem- 
Meestricht limestone, nites, and other cephalopoda, 
reptiles, 


chalk. 


Hippurite limestone, Shells, principally hippurites. 
Hard chalk, some beds, Echini and belemnites. 


— and other fibrous zoo- 
Flints i phytes, infusoria and spines of 
? } zoophytes, echini, shells, corals, 
\_crinoidea, 
Limestone, Fresh-water shells, Tertiary. 
Nummulite rock, Nummulites. 
Septaria, Nautili, turritell and other shells. 


Calcaire grossier, Shells and corals. 
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Strata. Prevailing fossils. Formations. 
§ Mammalia, palwotheria, &c., birds, 


Gypseous limestone 
> @ reptiles, fishes. 


Siliceous limestone, Shells. 

Lacustrine marls, Cyprides, phryganez, fresh-water shells. 
Monte Bolca limestone, Fishes. 

Bone breccia, Mammalia and land shells. 
ee sand- 2 Elephant, mastodon, &c., reptiles. 
Tripoli, Infusoria. 

Richmond marl, Animalcule and infusoria. 

Semi-opal, Infusoria. 

Mountain meal, Infusoria. 


Guadaloupe limestone, Human skeletons, land shells,corals, © Human epoch. 
Bermuda limestone, Corals, shells, serpule. 

Bermuda chalk, Comminuted corals, shells, &c. 

Bog iron ore, Infusoria. 

To this list may be added peat grounds, swamps and morasses 
abounding with animalcules, both living and fossil. 

When it is understood that several miles in depth of the crust 
of the earth are replete with the remains of organized beings, 
and that numerous beds of great thickness are composed almost 
entirely of them, we cannot wonder that a distinct work has 
been written for these astonishing medals of the creation. ‘The 
vegetable world has also furnished its quota to form the solid 
crust of the world. 

“Immense tracts of country are composed almost wholly of 
the remains of plants in the state of anthracite coal, lignite, and 
brown coal; of submerged forests and peat mosses ; and of lay- 
ers of trees and rocks transmuted into siliceous and calcareous 
rock. Organic remains are found in almost every sedimentary 
deposit of whatever kind; but they abound much more in some 
than in others, or are found more abundantly in particular parts 
of the rocks, or are peculiar to certain rocks, some being peculiar 
to the most ancient, others to the more modern, ‘while some 
genera range through the entire series of rocks, and also appear 
as denizens of the existing lands and seas.’ Hence they ac- 
quire a high degree of interest, as they inform us of ‘the physi- 
cal condition of our planet in the most remote ages,’ and ‘ they 
are chronometers of the successive revolutions which the surface 
of the earth has undergone.’ By their aid, ‘the relative age of 
a formation or group of strata may be determined, as well as the 
mode of its deposition and the agency by which it was effected ; 
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whether in the bed of an ocean or of a lake or estuary—by the 
action of the sea or of rivers—of lakes or of running streams—by 
the effects of icebergs or glaciers—by slow processes through 
long periods of time, or by sudden inundations or deluges, or by 
the agency of volcanoes and earthquakes.” 

Dr. Mantell remarks that the entire series of rocks within the 
scope of human examination, is estimated at a thickness of from 
fifteen to twenty miles, reckoning from the summit of the high- 
est mountains to the greatest depth hitherto penetrated; and as 
this thickness scarcely equals ,1,th of the diameter of our globe, 
it is familiarly termed the earth’s crust. 

We are pleased to observe that the allowed thickness of the 
earth’s known crust is here taken at about twice what it was 
formerly estimated, but including the knowledge which we gain 
from the inclination of the strata and from the ejection of ancient 
and modern igneous masses, there can be no doubt that we un- 
derstand its constitution to a much greater depth, even hundreds 
of miles. 

The author divides the fossiliferous rocks into 

1. “ The tertiary ; comprising all the deposits from the allu- 
vial drifts to the chalk. 

2. “'The secondary; from the chalk to the old red, or Devo- 
nian system, inclusive. 

3. “The Silurian; from below the Devonian to the upper 
part of the Cambrian system, in which all traces of organic re- 
mains disappear.” 

The second chapter contains the classification of the stratified 
rocks upon, 1, their mineral structure ; 2, their order of superpo- 
sition ; and 3, the nature of the organic remains they contain. 

The great and subordinate divisions correspond with those in 
general use among English geologists: we cite only the leading 
members. 

I. Drirr, ancient and modern. 

Il. ‘Tue Tertiary system, with its PLiocenr, Miocene and 
Eocene. 

Ill. Tue Cuarx, with seven subdivisions. 

IV. Tue Weatpen, with four subdivisions. 

V. Tue Ooxrre, with five greater and sixteen lesser subdi- 
visions. 

VI. Tue Lias, with four subdivisions. 
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VII. Tue Satirerovs, or New Rep Sanpstone—two prin- 
cipal and eight inferior divisions. 

VIL. Tue Carsonirerous—three principal and seven inferior 
divisions. 

IX. Tue Devonian, orn Otp RED system—two divisions. 

X. Tue Siturian system—two principal and five subdivisions. 

XI. THe Camprian, or Scutstose system—three subdivisions. 

XII. HypoGene rocks. 

Metamorphic—two divisions. 

XI. Pruronte. 

XIV. Votcanic rocks—two divisions. 

It will be observed that the peculiar province of this work 
ceases with division XI, and nearly with X. No rocks below 
these have been proved to be fossiliferous, and the inferior region 
is the domain of the rocks of fire, in which had there ever been 
any fossil bodies embraced, they would have been obliterated. 

In his third chapter, the author cautions collectors against 
throwing away shells, bones, &c., because they appear little 
altered—for they may be in that condition even in very ancient 
strata—shells retaining their pearly lustre, and even their liga- 
ments; and on the other hand, in very recent formations they 
may be completely silicified, or otherwise mineralized. He warns 
his reader also against mistaking incrustations for petrifactions ; 
depositions of lime, for example, often take place in mineral 
springs, which merely enclose the foreign body without altering 
its nature, and some of these things are prepared by art, as birds’ 
nests, and even the birds themselves. 

Dr. Mantell, after pointing out the peculiarities of fossil bones, 
gives copious and excellent directions for extracting them, re- 
uniting their dissevered parts, and preserving them; and surely 
no man has a better right to speak on this subject than he, for 
he has been singularly industrious, persevering, and sagacious, in 
discovering and bringing into union the fragments of skeletons, 
especially of the huge Iguanodon, his own fossil wonder. 

The introduction to the history of fossil vegetables is brief, 
graphic, and lucid, and from it we cite the following passages. 

“'The remains of the vegetable kingdom are presented to the 
notice of the geologist, in various conditions ; in some instances 
but little changed in their aspect, as in the recent accumulations 
of mud and silt at the bottom of lakes and rivers, and in mo- 
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rasses and peat bogs; in tufaceous incrustations, as decayed 
wood, with the imprints of the leaves and stems preserved on 
the solid masses of concretionary or crystalline limestone.” 

“Tn the ancient deposits vegetables are found in two different 
states. In the one, their substance is completely permeated by 
mineral matter; it may be calcareous, (lime,) siliceous, (flint, ) 
ferruginous, (iron,) or pyritous, (sulphuret of iron;) and yet both 
the external characters and the internal structure may be pre- 
served. Such are the fossil trees of the Isle of Portland, frag- 
ments of which so closely resemble decayed wood, as to deceive 
the casual observer, until by close examination of their texture 
and substance he finds that they possess the weight and hard- 
ness of stone. In the silicified wood, (that petrified by silex or 
flint,) which abounds in many of the tertiary strata, the most 
delicate tissue of the original is generally preserved, and by mi- 
croscopical examination may be displayed in the most distinct and 
beautiful manner. Calcareous wood also retains its structure, and 
in many limestones leaves and seed-vessels are well preserved.” 

“'The ligneous coverings or the husks and shells of muciferous 
fruits, or the cones and strobili of firs and pines, are frequently 
in an excellent state of preservation ; and in some rare instances 
indications of flowers have been observed. ‘The parts of fruc- 
tification in some of the fern tribe occur also in coal shale, and 
in the grit of Tilgate Forest; and even the pollen of Conifere 
has been found in tertiary marls associated with animalculites. 
The resinous secretions of pines and firs are also found in a min- 
eralized state. Amber is too well known to require any further 
mention in this place, than that its vegetable nature is unques- 
tionable ; this substance has been observed in its natural position 
in trunks of Conifer. The fossil resin of the London clay, 
discovered at Highgate and the Isle of Sheppey, had a similar 
origin.” * * * “'The diamond, which is a pure charcoal, is prob- 
ably a vegetable secretion that has acquired a crystalline struc- 
ture by electro-chemical action.” * * * 

“ But vegetables occur not only in petrified stems, leaves, and 
fruits, associated with other remains in the strata, but in beds of 
great thickness and extent, consisting wholly of plants transmu- 
ted, by that peculiar process which vegetable matter undergoes 
when excluded from atmospheric influence and under great pres- 
sure, into carbonaceous masses called lignite and coal. And there 
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are intermediate stages of this process, in which the form and 
structure of the plants are apparent, and a gradual transition may 
be traced from the peat-wood and submerged forests of modern 
epochs, in which leaves, fruits, and trunks of indigenous species 
are preserved, to those accumulations of the extinct species of 
an ancient flora, whose vegetable origin the eye of science alone 
can detect.” 

The author points out the distinction between cellular and 
vascular structure ; the most simple plants have a cellular tissue, 
consisting of a series of cells of the same kind, having no visi- 
ble fructification ; such are sea-weeds, (Alga, Confervee, &c.) 
mosses and lichens. In the more complex tribes, the cells are 
elongated into tubes or vessels, (vascular tissue,) some of which 
possess a spiral structure, and others have their sides studded 
with little glands, &c. 

The microscope, when applied to thin slices of fossil wood, is 
of great service in developing their structure, and thus revealing 
their nature. In this manner it is ascertained whether the tree 
were endogenous, (increasing by expansion from within, and 
having seeds with a single lobe,) or exogenous, (increasing by 
annual additions on the outside of the wood beneath the bark, 
and having seeds with two lobes, &c.) We cannot, in a brief 
notice, follow the lucid explanations of the author, illustrated by 
his beautiful figures, nor can we quote his excellent directions 
for the microscopical examination of fossil plants. 

In writing of submerged forests and their long endurance, he 
informs us that “the oak timbers of the Royal George, lately rais- 
ed from off Portsmouth, after being immersed in silt about sixty 
years, closely resemble in color and texture the sound wood of 
the submerged forests.” 

In the peat bogs of Ireland, large forest trees are often buried 
with the skeletons of elk, deer, and other animals of the chase, 
and the primitive hunters with them wrapped in skins. 

In the celebrated Bovey coal of England, the wood as far as 
observed by Dr. Mantell is coniferous, and is easily split or chip- 
ped ; the layers of coal are from one foot to three feet thick, and 
eighteen or twenty beds occur in a depth of about one hundred 
and twenty feet ; this field of lignite extends seven or eight miles. 

In Iceland, although living wood is rare, beds of lignite called 
Surturbrand abound. Jet is a compact lignite. It is abundant 
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in the cliffs of alum shale on the coast of Yorkshire. 'The stump 
of atree ina cliff, three feet in diameter by fifteen long, was 
found to be jet in the roots, which were encased in shale, while 
the trunk, being in sandstone, was silicified, and part of the 
wood was in decay, having escaped the mineralizing process. 
Vegetable remains enclosed between beds of clay are peculiarly 
prone to be converted into coal—the gaseous elements being im- 
prisoned by the tenacious investing substances. Dr. Mantell 
fully sustains the theory of the vegetable origin of coal, which 
indeed no thorough student of the facts ought to doubt. 

“Tt is estimated that scarcely one thousand species of plants 
have been discovered in a fossil state, while the known recent 
species amount to nearly one hundred thousand.” Confervites, 
which are cellular and aquatic plants, “are found sometimes in 
transparent quartz pebbles.” 

Some of the fossilized Calamites (resembling horse or mare’s 
tails) are from one foot to three feet in diameter; they were very 
numerous in the coal formation. The largest species of modern 
British ferns scarcely exceed four or five feet in height, but the 
tree ferns of warm climates are sometimes thirty to forty feet 
high, thus resembling the ferns of the coal period. There are 
more than 2000 species of living ferns, while those hitherto 
found in the fossil state exceed 150. Of the Pecopteris or em- 
broidered fern, the most abundant fern in coal, leaves have been 
found 4 feet wide, and of a proportionate length. 

A few years since, in forming the Bolton and Manchester rail- 
way, five stems or trunks of Sigillariz were found standing as 
they grew, the largest 11 feet high and 74 in circumference at 
the base. In Derbyshire in 1838, in forming a railway five miles 
from Chesterfield, they encountered a grove of nearly 40 Sigil- 
lariz, standing not more than 3 or 4 feet apart and at right an- 
gles to the strata. In Nova Scotia, on the southern shore of the 
Bay of l'undy, in cliffs about 2000 feet high of the coal forma- 
tion, are ten rows of trees, (Sigillariz,) one row above another, 
proving as many distinct surfaces of the ground, and as many 
submergences.* 

Sigillariz vary from a few inches to 5 feet in diameter, and 
from 5 to 50 feet in height. The Sigillaria in the opinion of 


* Mr. Lyell, in this Journal, Vol. xiv, p. 353. 
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M. Adolphe Brongniart were Conifere, resembling externally 
Cactee or Euphorbia, but in internal organization Zamie or 
Cycadee. Near Liverpool, (Eng.) there has been discovered an 
upright trunk of a Sigillaria 9 feet high, with its roots 8 or 9 
feet long, and still attached in their natural position. These roots 
prove to be what have been usually called Stigmaria fucoides, 
and their radicles have been regarded as leaves. Sigillaria and 
Stigmariz are therefore identified—the former being the stem 
and the latter the roots. 

The Lepidodendra are considered as gigantic club mosses and 
ground pine; there are about 200 living species, and they are 
most of them creeping plants, and none exceed 3 feet in height. 
A fossil Lepidodendron was found in the Jarrow colliery, Dur- 
ham County, England, 40 feet high, and 13 feet in diameter, 
(circumference ?—Ebs.) divided into 15 to 20 branches. 

In the famous Portland fossil forest, silicified Cycadex are found 
standing erect where they grew, between rows of petrified fir 
trees—an entire forest of pines, whose silicified roots are still 
engaged in the mould in which they once flourished. 

“In the sands of the desert of Sahara, in Egypt, among the 
mammalian bones of the Sub-Himalayas, and in the tertiary de- 
posits of Virginia, associated with Cycadew,—drifted coniferous 
wood and stems have been discovered.” 

Fossil forests, silicified or calcareous, are found in Van Die- 
men’s Land and Australasia, standing erect to the height of sev- 
eral feet, apparently in the places in which they grew, their roots 
in dry sand, their petrified branches and stems being scattered 
around, and the calcareous fossil trees have been burned into 
lime for manuring the ground. 

A fossil pine forest exists on the eastern coast of Australia. 
Stumps of silicified trees project from the ground like a forest 
all whose trees have been cut down to the same level. At the 
distance of some yards from the shore, there is a reef composed 
of the petrified stumps of silicified trees projecting vertically in 
rows above the water to the height generally of 3 or 4 feet, and 
they are from 2 to 6 feet in diameter, and from 60 to 120 annual 
rings were counted in some of them. In the vicinal hills, beds 
of lignite occur, both above and below the fossil trees, and there 
are several localities in Australia where similar phenomena are 
presented. 
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Palm trees are often found petrified—the date and cocoanut be- 
long to this family. A forest of palms is described by Dr. Owen 
as occurring in Indiana in a member of the Illinois coal-field ; 20 
or 30 trees were found with their roots in the clay, and their 
stems in the coal and sandstone above, apparently in the place 
where they grew ;* the form of the seeds left by the petioles in 
the now carbonized bark indicates at least three species of palms. 

Silicified stems, probably related to palms, are very widely 
distributed, and have been collected among the mammalian re- 
mains in Asia and in the Sub-Himalayan mountains. 

Lignite is composed almost entirely of dicotyledonous trees 
belonging to genera, and in many instances to species, namely, 
poplar, willow, elm, chestnut, walnut, sycamore, maple, linden, 
beech, thorn, &c. which are still inhabitants of Europe. The 
lignites of the Rhine are the carbonized remains of drifted for- 
ests like the rafts of the Mississippi, which may hereafter, in 
their turn, become lignite. 

Silicified dicotyledonous trees are numerous in the Egyptian 
and Lybian desert. About seven miles east by south from Cairo 
a petrified forest lies in ruins, like an overturned modern forest— 
the trunks crossing each other in various directions. ‘T'wo of 
the largest measured 48 and 60 feet in length, and 24 to 3 feet 
in diameter at the base. ‘This forest reposes on a platform of 
marine limestone, once the bed of the ocean, but now higher 
than the level of the Nile. Vegetable matter occurs in all the 
eras of fossil deposits. It is probable that many families, from 
their delicate structure and from other causes, have entirely per- 
ished ; those that have been discovered are naturally distributed 
undey three groups. 

1. The earliest, including the carboniferous, consists chiefly 
of fuci, ferns, Conifere, Lycopodie, and other families, analogous 
to the vegetation of the islands and archipelagos of tropical cli- 
mates. 

2. The middle epoch—from the new red sandstone to the 
chalk—contains, prevailingly, Cycadee, and other Co- 
nifere ; ferns are rare, and Lycopodiw# and Calamites of the coal 
period are wanting. ‘The flora is analogous to that of the mari- 
time districts of New Holland and Cape of Good Hope. 
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3. In the tertiary above the chalk, dicotyledonous trees are 
frequent, Cycadex are rare, ferns not numerous, and Conifere 
more common; corresponding with the general features of our 
continental floras. In the secondary formation, the grasses are 
almost entirely absent. 

Fossi. Zootocy.—The recent species of animals exceed 
100,000, while those found fossil scarcely amount to 10,000, but 
still the latter comprise most of the classes and families, and ma- 
ny of the genera and species of the existing animal races. 

The divisions adopted by Dr. Mantell are— 

I. Inrusoria, or animalcules. 

II. Zooruytes, including, 1. Amorphozoa, or animals with 
irregular forms. 2. Polyparia, or coral animals. 

Lil. Ecuinopermata, animals with a spiny skin, comprising 

1. Crivorea, or lily-shaped animals. 

2. Asteria, or star-fishes. 

3. Ecuinip®, or sea-urchins. 

IV. Mouuusca, (animals with soft bodies, ) including shell-fishes. 

1. Brvatves; the Brachiopoda and Lamelli-branchia. 

2. Univatves; the Gasteropods. 

3. CuamBereD Sues; the Cephalopods, including the 
testaceous genera, and those destitute of shells, as 
the Sepiade, or cuttle-fish. 

V. ArticuLats, (having external jointed cases or skeletons,) 
comprising 

1. Crrripepta ; as the barnacle. 

2. Annevata, or red-blooded worms. 

3. Insectx, or insects ; and Arachnida, or spiders. 

4. Crustacea, (having a crustaceous skin,) as crabs and 
lobsters. 

VI. Pisces, or fishes. 

VII. Reprixia, or reptiles. 

VIII. Aves, or birds. 

1X. Mammatia, (animals giving suck.) 

That the microscopic animalcules of our waters should be 
found fossil, forming hills and the subsoil of large districts, and 
that colossal monuments should be constructed by man of the 
mineralized remains of animalcules invisible to the naked eye, 
is not more wonderful than true. 
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Every where the tertiary, cretaceous, and other secondary de- 
posits are replete with fossil animalcules, the study of which, 
with the aid of the microscope, can be pursued quietly at home. 
Prof. Ehrenberg of Berlin led the way, and Prof. Bailey of West 
Point has successfully followed, in these brilliant investigations, 
in which others also are engaged. 

A cubic inch of the marine sands of the Paris basin is calcu- 
lated to contain 60,000 foraminifera and infusoria. The state- 
ment is now familiar that the polishing slate of Bilin contains ina 
cubic inch 41,000,000,000 of animalcules, (Gaillonella.) In Lap- 
land, a similar earth is mixed with ground bark of trees for food. 
The infusorial marls of Petersburg and Richmond, Va. are rich 
in fossil animalcules of great variety, elegance, and interest ; and 
we may add, that the city of Charleston, S. C., stands (as re- 
cently ascertained by Prof. Bailey) upon immense beds of ani- 
malcules. In the northern seas there are minute animals “ pre- 
cisely similar to those which lived in a much lower latitude at 
some remote period.” 

“It has long been known that a large proportion of the pres- 
ent white chalk consists of minute chambered shells and corals,” 
and Ehrenberg has now shown, “that each cubic inch of chalk 
may contain upwards of one million of well preserved animal- 
culites and shells.” ‘Numerous shells, corals, and infusoria of 
the most ancient cretaceous deposits, are identical with existing 
species; in the sea-water of Cuxhaven, &c. 21 genera and 40 
species are found, differing in no respect from fossils that occur 
in chalk.”” ‘The compact crystalline marble of the Pyrenees is 
replete with nummulites, and the great pyramid of Egypt is 
composed of them, with a cement of microscopic animalculites ; 
and a range of mountains near Suggsville, U. S., 300 feet high, 
is composed entirely of one species of nummulite.* A large 
portion of the sand of the Lybian desert is composed of fossil 
animalcuies ; and as they are found more or less in all the secon- 
dary strata, it is proved that they have contributed largely to the 
formation of the present crust of the planet. 

ZooruytTes.—'They were so called from a false impression that 
they were plants having an animal nature, whereas their animal 
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character is now fully established.* The zoophytes have also 
afforded an immense amount of materials towards forming the 
present habitable earth. - In the most ancient fossilized strata, 
zoophytes hold a conspicuous place, and in the warm climates 
they are now performing wonders in constructing the founda- 
tions of immense coralline reefs, to become, in due time, habita- 
ble islands and populous continents. 

We have no space to cite the author’s beautiful account of fos- 
sil sponges and Alcyonia, many of which we are so happy as to 
possess, through his liberality, but we must refer to the Mepats 
for a full account of this family, which is rendered very intelli- 
gible by his fine illustrations and lucid philosophy. For the same 
reason, and also because we are soon to have an original work on 
this subject from Mr. Dana, the geologist of the American south 
polar expedition, we must dispose of the magnificent family of the 
corals in very brief terms. “The detritus of numerous minute 
and elegant calcareous Polyparia constitutes a considerable por- 
tion of the mass of some of the cretaceous beds.” 'The Gor- 
gonia or Venus’ fan is occasionally met with in the fossil state. 

Such is the close resemblance of the stony Polyparia to exist- 
ing species, that “every pore and cell might be represented 
fraught with life; here, the agile inmates, fully expanded, with 
their little arms or tentacula, in rapid motion; then retreating 
within their recesses and devouring the infinitesimal living 
atoms that constitute their food, or rapidly sinking to the bot- 
tom of their cells upon the approach of danger; even their va- 
ried colors might be introduced, and thus a beautiful and highly 
interesting picture be presented to the eye, as now to the ima- 
gination.” Corals were abundant in the early fossiliferous rocks. 
“A slab of Derby limestone (Eng.) often has the entire surface 
studded with corals, shells, and crustaceous animals of many 
species and genera, lying in bold relief, and in the most beautiful 
state of preservation.” 

“Nearly 350 species of zoophytes are enumerated in Mr. Mor- 
ris’s catalogue of British organic remains.’? 'The Silurian rocks 
of North America present the same coral formations as those of 


* If there be a doubt it is in regard to the sponges, which as the author inti- 
mates may be regarded as true animal plants,—a connecting link between the 
two kingdoms. 
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England ; and it is inferred that a very equal warm temperature 
must at an early epoch have pervaded the globe, whereas “the 
reef-forming genera of corals are now confined to waters where 
the temperature is not below 70°; their most prolific develop- 
ment being 76°.’* 

The fossil Echinodermata (spiny-skin animals) are found 
among the earliest traces of animal existence; the Crinoidea 
abound in the Silurian system, and one species of Stelleride has 
been there found. 

These animals have a radiated structure around a common 
centre, of which the sea-urchin or hedgehog, and the star-fishes 
of our sea-coasts are familiar examples. In most cases the skin 
is protected by spines—whence their name; and there are mi- 
nute foramine for the admission of sea-water or the protrusion 
and retraction of minute tubes or hollow tentacula, which con- 
stitute their common organs of adhesion and locomotion. 

In England, in North America, and many other parts of the 
world, entire mountain chains are composed chiefly of the bones of 
Crinoidea. “'The Crinoidea may be regarded as star-fishes, fixed 
to one spot by a jointed stem; the star-fishes are free Crinoidea.” 

The British species of Crinoidea exceed 130; the skeleton of 
an individual lily encrinite is composed of more than 26,000 
pieces or little bones, and a single pentacrinite of upwards of 
150,000, so that the number and variety, and we may add, beau- 
ty of these fossils will no longer appear marvellous. 

Fossil Echini have not been observed in the Silurian system ; 
but the Cidaris appear in the carboniferous. In the lias, Echini 
begin to prevail with Stelleride and become abundant in the 
oolite and chalk. In the marine tertiary they are as numerous 
as in the modern deposits. In the British strata nearly 100 Echini 
have been obtained, almost all of extinct species, while hardly 20 
species of star-fishes have been observed. 

The Fossm Mottusca are (except the animalcules) by far the 
most numerous and various family of organic remains. ‘To the 
mere amateur conchologist, shells are objects of great interest on 
account of their beautiful forms and colors, but few collectors 
are conversant with the nature of the animals that secreted and 


* Or between 72° and 80°; different corals probably are favored by different 
temperatures —Eps. 
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inhabited these elegant and enduring structures; even those so 
commonly eaten (as for example oysters and clams) are regarded 
as shapeless gelatinous masses,* yet they are the very beings that 
secreted and formed the lustrous and symmetrical shells, and 
are indeed objects of the highest interest to the naturalist. 

“To the geologist, from their permanent nature and the proofs 
they yield of the conditions under which the strata that contain 
them were deposited, they are important in the highest degree ; 
and geological formations have been classified from the shells 
they contain, and from their numerical proportion in different 
groups of strata; witness the Hocene, Miocene, and Pliocene of 
Mr. Lyell.” 

The Gasteropopa (feet under the body) are very widely dis- 
tributed. ‘The garden snail is a familiar example of a terrestrial 
Gasteropod. 

Among the Cepnavopopa (feet around the head) the cuttle 
fishes have no shell but an internal skeleton or sheath; in all 
the other mollusca the head parts are external. Some of the 
mollusea have a retractile proboscis armed with minute teeth, by 
which they can rasp or bore into the shells of the species on 
which they prey. 

The number of known living mollusca exceeds 6,000. 

“'The Pecrens, unlike the oysters, have the power of locomo- 
tion, and may be seen moving with rapidity, and flapping their 
shells to and fro with great activity. Numerous species are 
found fossil.” “Of the Conchifera, or bivalve shells, nearly 
800 species are known in Great Britain.” 

The Gasreropopa have a head and mouth, with jaws, eyes, 
and feelers; and they generally creep by means of a fleshy disk 
or foot, which is situated under the belly. The greater number 
are marine, but some live on trees, or in rivers or streams, or in 
stagnant and brackish waters. The common snail, river snail, and 
periwinkle, are instances of terrestrial, fluviatile, and marine forms. 

The number of Gasteropods in the British strata is nearly 800, 
distributed through the sedimentary formations from the Silurian 
to the newest tertiary, in which the greater proportion is found. 
Dr. Mantell has given the name of molluskite to a dark matter 


* “ You shapeless nothing in a dish, 
You that are but almost a fish.” 
Cowper's Oyster and Sensitive Plant. 
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occurring in certain marbles, as the Sussex and Purbeck; the 
fetid emanations produced by friction upon certain limestones is 
due to animal matter. 

Cernatorops.—Dr. Buckland’s restoration of the Belemnite 
under the name of Belemno-sepia* has been fully sustained by 
the discovery in the Oxford clay, near Chippenham, England, 
*‘not only of several examples with the osselet, receptacle and 
ink-bag in their natural relative positions, but also with the re- 
mains and impressions of the mantle, body, tentacula,—with 
their hooks or clasps, and the fins!” From these remains they 
have been able to draw the figure of the once living animal, 
with all the appendages true to nature. The fossil ink-bag is 
sometimes large ; they have been found a foot in length, and it 
is inferred that the animals were suddenly buried in mud and 
died instantly,—otherwise the ink would have been ejected, and 
the membrane would have been destroyed by decomposition. 

In England, the belemnites are confined to the lias, oolite, and 
chalk; there are nearly 30 British species. Near Charmouth, 
two strata of marl on the shore are literally paved with belem- 
nites. From the fact that many belemnites have Serpule and 
other extraneous shells attached to them, it is justly inferred that 
the ink-bags and other soft parts had decomposed, and the guards 
lay long uncovered at the bottom of the sea. 

The long celebrated Argonaut or paper nautilus has been at 
length restored to its true position as a genuine Cephalopod, be- 
longing to the Octopoda, or those having eight feet or arms. 
This delicate shell is secreted between thin membranes expand- 
ed from one pair of the feet, and by them is enveloped during 
life, but without any muscular attachment; the shell therefore 
is readily detached by decomposition after death: “hence the 
doubts so long entertained as to the relation between the animal 
of the argonaut and its shell, but which are now set at rest.” 

It was formerly supposed that the sepia repeatedly found in 
the shell was an intruder, but it now appears that it was at 
home.t Inthe nautilus, when adult, there are about 35 septa 
or divisions, with as many chambers, whereas in the Argonaut 
there are none. 


* Buckland, p. 377. 
t I have seen this Cephalopod in the shell in the Marine Museum in Salem, 
in Boston, and another in a shop in Boston.—Sen. Ep. 
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In the British strata there are about 60 species of Nautili. 
The Nautili often form the nucleus of the clay nodules called 
septaria. 

The Orthocere sometimes contain more than 60 cells, and 
they have been observed in Scotland 7 to 8 feet long. 

Ammonites were formerly called snake-stones; swarms of 
snakes having been, as the legends report, turned into stone by 
the prayers of some patron saint. It is supposed that the animal 
of the Ammonite, like that of the modern nautilus, occupied the 
outer cell or chamber, which, although narrow, was long enough 
to contain the soft parts of the Cephalopod. 

There are about 200* species of Ammonites in the British 
strata, varying in size from half an inch to four feet in diameter, 
the latter implying of course a colossal animal. 

Among the ANNELID#, or worms, six fossil species have been 
observed in Britain in the Silurian system. 

Of British Serpulz there are fifty. 

Crustaceans have been found through the vast series of the 
fossiliferous strata. Extinct forms appear, in prodigious num- 
bers, in the most ancient formations, and are succeeded by genera 
which approach more nearly to the higher organized crustaceans. 
The crab and lobster tribes are represented by certain species in 
the lias, oolite, and chalk; while in many of the tertiary strata 
the existing types prevail. 

More than 60 species of crustaceans were discovered by Count 
Munster in the Jura limestone, and more than 30 have been 
found in the Isle of Sheppey in the Thames. ‘ The laminated 
marls of Auvergne in France contain, between the contiguous 
layers, countless myriads of the shells of Cyprides, through a 
depth of several hundred feet, although each lamina of marl 
scarcely exceeds the thickness of paper.” 

The trilobites are not found above the coal, but abound in the 
Silurian, while these older formations, through their immense 
thickness, contain no crabs, lobsters, or similar crustaceans. 

Fossiz Insects rarely occur except in a few localities at Ginin- 
gen, Germany, and at Aix in Provence, France, and in the cream- 
colored limestone of Solenhofen. Dr. Buckland has given an 
excellent account of fossil insects in his Bridgewater ‘Treatise. 


* The entire number known is at least 300.—Eps. 
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A Buprestis from Japan, an inch long, was found converted 
into chalcedony, with the antenne and portions of the legs finely 
preserved, and the surface of the insect was covered with clus- 
ters of minute concentric rings of chalcedony. 

Of Fisues, those now living exceed 8,000, and those in the 
fossil state, as ascertained by Aga:siz, exceed 1,500; and several 
hundreds more remain undescribed. 

Agassiz has classified the fishes by their scales, which are the 
most enduring part of their structure, and are the immediate 
means of connection with the external world, like the hair in 
quadrupeds and the feathers in birds. Characters of fishes are 
derived also from their bones, their teeth, and their tails, which 
are a prolongation of the vertebral column. In most modern 
fishes, the tail is rounded or divided into two equal lobes. In 
some, as the shark and dog-fish, the upper lobe is prolonged like 
a rudder, and the lower lobe is comparatively small and feeble. 
While this unequal tail is rare among existing fishes, it is found 
in all the fossil species that occur in the ancient secondary. ‘The 
rounded and equal lobed tail prevails in all the fishes from the 
chalk upward, and the unequal lobed in all the fishes from the 
carbouiferous era, (and downward ?) 

The greater part of the fishes of the secondary formations be- 
long to the family of sharks; and the large rays or spines that 
are found belonged to them, having served the double purpose 
of defence, and as a support to the more delicate structure of the 
fins—as a mast which is movable for the adjustment of the sails. 
Immense numbers of teeth are found, especially of sharks ; for 
the teeth being enamelled bone, they endure, while the cartila- 
ginous framework of the shark has perished. The teeth are 
sometimes of enormous size—from Malta and the United States 
six inches long and five wide at the base, indicating sharks of 
twice the size or more of the largest living species, (the white 
shark,) which is sometimes forty feet long and upwards. A gi- 
gantic torpedo was discovered in Monte Bolca, and a perfect ray 
in Mount Lebanon, from which locality the editors of this Jour- 
nal have received slabs of dun-colored limestone, containing 
schools of little fishes.* 


* By the kindness of the Rev. Eli Smith, American missionary at Beyrit. 
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The most singular fishes that have been discovered were 
brought to light by Mr. Hugh Miller, in the old red sandstone of 
Caithness in Scotland ; but to obtain an adequate idea of them, 
one must study his delightful work, “New Walks in an Old 
Field,” one of the most eloquent, beautiful, and philosophical 
and its author began his career as a com- 


productions of science, 
mon quarryman. 

Some of the more ancient fishes had teeth like the Saurians, 
and were occasionally of enormous size. All the species of fossil 
fishes are extinct ;* but those of the tertiary approximate very 
nearly to those of our own time. ‘The fishes are excellent geo- 
logical indices ; having such perfect organs of locomotion, they 
spread far and wide horizontally, but do not mix vertically—the 
same species not being common to different strata. 

We have hardly glanced at the fishes, and the Reprtites we 
can do little more than to mention. Besides the Saurians, there 
are other reptiles:—the Chelonians, or Tortoises; the Ophidi- 
ans, or Serpents; and the Batrachians, or Frogs. 

In the language of Cuvier, “we revert to a different age of the 
world—to that epoch when the earth was occupied by cold blood- 
ed reptiles; when the sea abounded with Ammonites, Belem- 
nites, Terebratulze, Encrinites; and when all these races, now 
so extremely rare, formed the chief population of the globe.” 

The reptiles of the lizard family were denizens of the land, 
and the sea, and the air; they were herbivorous and carnivorous, 
and among them were creatures terrible in their forms, and co- 
lossal in size, and all of them such as the world now no where 
presents, for they are all extinct; although their analogues are 
found, being of a similar construction and destination. ‘Their 
epoch was between the coal and the tertiary; none of the an- 
cient Saurians survived the latter period. 

The Ichthyosaurus had eyes of great size, and they were so 
constructed as to answer both for telescopic and for microscopic 
vision; they could, like turtles, lizards, and many birds, as for 
example the ow] and the eagle, so vary the focus of the eye, as to 
see objects both near and distant. Sometimes the teeth amount- 
ed to 200, the vertebre to 140, and the bones in some of their 
paddles to nearly 100. The swan has 24 vertebra in its neck— 


* Possibly a single exception in Iceland. 
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the greatest number among birds; while the Plesiosaurus has 
from 20 to 40. 

Sixteen species of Plesiosauri and ten of Ichthyosauri have 
been described by Prof. Owen in the British strata alone. The 
Megalosaurus was about 30 feet long, probably terrestrial, and 
certainly carnivorous. 'The Hyleosaurus was from 20 to 30 feet 
long. ‘The Iguanodon is now supposed not to have been more 
than 30 feet in length—less than one half of the length hereto- 
fore assigned to this animal; the tail was probably short, instead 
of being long like that of the Iguana, as had been supposed ; 
and it is chiefly by shortening the tail that the reduction in 
length has been made. ‘The colossal trunk admits of no dimi- 
nution, and remains in all its gigantic proportions. ‘The Mosa- 
saurus is supposed to have been marine, and to have been about 
25 feet long, with a tail serving him like an oar. 

A fossil land tortoise has been discovered in India whose bones 
indicate a length of 12 to 14 feet, and a correspanding breadth. 
Bones of serpents that must have been 20 feet long have been 
discovered in the London clay, and the huge Batrachian or frog of 
Prof. Owen is supposed to have been of the size of a bull, or even 
of an elephant; it has been hitherto called the Chirotherium— 
from the hand-like impressions made by its feet, and by Mr. 
Owen, Labyrinthodon, from the convoluted internal structure of 
the teeth. 

Fossit. Birps have been found in considerable numbers in the 
tertiary, especially of the Paris basin; an albatross has been 
found in the chalk; and Dr. Mantell has discovered the bones 
of a heron even below the chalk in some of the deposits of the 
Wealden; nor was it believed that birds had existed at an ear- 
lier period. 

But it is now fully admitted that birds, some of them of stupen- 
dous magnitude, once impressed the then soft and yielding mate- 
rials of what is now the new red sandstone of the Connecticut 
River valley ; the impressions made by their feet are exceedingly 
numerous—often sharp and well defined, and sometimes several 
consecutive tracks of the same bird occur, and are crossed occa- 
sionally by the tracks of other birds; among the very considerable 
number of species, some were smali like the snipes and little wa- 
ders of our beaches; others strode with a reach surpassing the 
power of a large man to equal the length of step, leaving cavities 
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more than twice the size of those of the largest ostrich, and capa- 
ble of containing in them several quarts of water; there are also 
tracks of many intermediate dimensions. No bones having been 
certainly identified as belonging to these birds, the geological 
world were slow to believe; but Dr. Buckland, from the first, 
admitted the facts, and decisive specimens of the impressed 
tracks afterwards produced conviction in Dr. Mantell and his illus- 
trious associates of the Geological Society of London; even Mr. 
Owen (whom peculiarly it became to be cautious, as he is now the 
Cuvier of comparative anatomy) gave in to the genuineness of the 
discovery, especially as the opportune arrival from New Zealand of 
the huge bones of the Dinornis proved that gigantic birds had ex- 
isted at a comparatively modern geological epoch—even as late as 
the drift, and very possibly in the human era,—birds, some of 
which were fully as large as the largest described by Prof. Hitch- 
cock is supposed to have been. We must wait with patience for 
the discovery of the bones of the fossil birds in the valley of the 
Connecticut—a discovery which we very confidently expect, as 
the tracks are very numerous, and the hydraulic and railway 
constructions and excavations are every day opening the quarries 
more and more. A large slab full of very perfect impressions of 
the feet of these birds has been furnished to the British Museum 
by Dr. James Deane, who very recently, with his associate Mr. 
Marsh, has disentombed specimens still more extraordinary, which 
are described in the present number of this Journal, as are also 
specimens equally gigantic by Prof. Hitchcock. ‘The latter gen- 
tleman gave an account of quadrupedal tracks in the same rock 
to the Geological Association in 1842, and Dr. Deane has done 
the same in this number of this Journal ; while Dr. Dana has, by 
chemical analysis, verified the genuineness of the coprolites dis- 
covered some time ago by Prof. Hithcock, and believed to have 
belonged to these birds.* 


* Their respective claims to the merit of original discovery in this department 
of science have been recently presented to the public by Prof. Hitchcock and Dr. 
Deane, in the forty seventh volume of this Journal. To Prof. Hitchcock is due 
the signal and incontestable merit, not only of pursuing these researches through 
a series of years, during the first five of which, from 1835 to 1840, he labored alone, 
and discovered nearly thirty species, which were figured and described in his Final 
Geological Report upon Massachusetts, but he has the still higher merit of establish- 
ing the philosophy of this subject. He is the distinguished expounder of this depart- 
ment of geology, in the rock formation to which it appertains; and his name must 


| 


132 Notice of Dr. Mantell’s Medals of Creation. 


The classification of the Mamaia is— 

I. Cetraceovs, or animals of the whale tribes. 

II. Ruminants; including the giraffe, deer, oren, &c. 

III. Pacuypermata; including the Proboscideans, as the ele- 
phant; the ordinary Pachyderms, as the rhinoceros; and the 
Nolipeds, or horses. 

IV. Epentatra; animals without teeth, or with only molar 
teeth, as the sloth, ant-eater, Megatherium, &c. 

V. Ropents or Gnawers; as the hare, beaver, &c. 

VI. Marsupiatia; animals whose females have an abdominal 


pouch, as the kangaroo, 
VIL. Carnivora; including the bats, and the carnivorous tribes 


in general. 

VILL. Quaprumana; apes and monkeys. 

Many cetaceans have been discovered in elevated sea-beaches, 
proving the great changes of level in land and sea, even in very 
modern geological epochs. On the banks of the Forth the skel- 
eton of a whale 72 feet long was found imbedded in clay. The 
Zeuglodon of Dr. Harlan, more than 70 feet long, was found in 


ever be honorably associated with fossil ornithology of the earliest epoch. Still, itis 
also true, that Dr. Deane, struck with the marked character of the fossil impressions 
that were presented to his observation, gave the earliest decided impulse towards 
these researches, by communicating specimens, descriptions, and casts, first to 
Prof. Hitchcock, and afterwards to the writer of these remarks in 1235, when he 
received a plaster cast of one of the ornithichnite impressions from Dr. Deane, 
accompanied by a distinct expression of the opinion that they were the genuine 
impressions of the feet of birds,—an opinion, however, which had been inciden- 
tally advanced by others at an earlier date. Dr. Deane has also followed up the 
subject since 1540, by frequent and successful researches in the quarries, and by 
freely communicating his specimens—first to his two geological friends, and two 
years since, to Dr. Mantell. Prof. Hitchcock had, long before, liberally distribu- 
ted specimens both at home and abroad. 

In the address delivered before the American Geological Association at Boston, 
in May, 1342, in adverting to the history of the Ornithichnites of the valley of 
the Connecticut, as a fact in strict chronological order, Dr. Deane was named first, 
and Prof. Hitchcock next. Not the remotest idea was entertained of placing the 
merits of Prof. Hitchcock on this subject in a second position. No one has de- 
lighted more to honor this distinguished geologist and excellent man, the early 
pupil and constant friend of the writer, who has on many occasions presented his 
just claims to high consideration, before both popular and academic audiences, 
and who was the first to espouse and zealously to defend his views on this subject ; 
nor is it at all believed that he will fail, in the present instance, to occupy the 
eminent place which he now holds among men of science both at home and 
abroad. There is room enough in the world for all honest laborers in the great 


work of enlarging the boundaries of knowledge. 
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Alabama imbedded in tertiary limestone, and more recently a 
very perfect skeleton imbedded in clay. 

The fossil oxen appear to have been one third larger than the 
modern; the horns were more massive, and one of them meas- 
ured over 4 feet across at the widest expansion. The fossil elk 
of Iceland was 6 feet high, 9 feet long, 94 to the top of the 
horn, an@the space between the antlers was in some cases 12 
feet. Fossil bones of the giraffe have been found in France, 
the camel and giraffe in the Sivalick mountains in India. 

The author remarks, somewhat to our surprise, “ that the mas- 
todon and elephant can scarcely be regarded as generically dis- 
tinct ; for the dental organs present every modification of struc- 
ture, from that of the mastoid tubercles of the tooth of the mas- 
todon, to the vertical laminz of cement, enamel, and dentine of 
the elephant.” ‘The gigantic mastodon of Mr. Koch, (his Mis- 
sourium,) now in the British Museum, proves, as is stated by Dr. 
Mantell, that all the bones and teeth, apparently of several spe- 
cies, and as some have supposed of distinct genera, belong but 
to one grand mastodon. 

The Dinotherium, the largest of terrestrial quadrupeds, was 
18 feet long ; this animal had a proboscis, and two tusks curved 
downward in the lower jaw. 

The Paleotheria, the Megatherium, the Marsupials, the larger 
Carnivora, the bone caverns, &c. are too familiar to require a no- 
tice in this rapid abstract. 

The fossil Quadrumana or monkeys, appear to have been the 
prelude toman. The ape has been found fossil in France, in 
the Himalayas, in the Brazils, and in England. 

A gigantic quadrumanous animal appears to have walked the 
groves of India at the period of the early tertiary—a cotempo- 
rary with the colossal tortoise, Sivatherium and mastodon of the 
plains, and the Hippopotami of the marshes and rivers. 

The fossil monkey of South America was four feet high. 

Of the author’s very interesting and instructive geological ex- 
cursions in his own country we cannot give any abstract, and 
indeed they hardly admit of abridgment. His regular work he 
terminates with the following beautiful and impressive remarks. 

“ Ascending from the granite, that shroud which conceals for- 
ever from human ken the earliest remains of the earth’s physical 
drama, the first glimpses we obtain of animated nature are a 
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few sea-weeds, and shells and crustacea. But can we doubt for 
a moment that that ancient sea had its boundaries and its shores ? 
that then, as now, there were islands, and shores, and continents, 
and hills, and valleys, and streams, and rivers, teeming with ap- 
propriate inhabitants? The single drifted dicotyledonous leaf, 
in the carboniferous sea, affords as certain indications of dry land, 
as the olive branch which the dove brought back tg the ark ; 
one fact of this kind overthrows a host of theories based upon 
negative evidence. 

“Advancing upwards, organic life presents more numerous 
modifications, but no traces of the highest orders of the animal 
kingdom are apparent, until on the sands of the ancient ‘Triassic 
ocean we behold appearances as unexpected and startling as the 
human footstep to Crusoe on his desolate island—the tracks of 
biped colossal birds, of which no other vestiges remain, and to 
which the existing order of creation affords no parallel. 

“We now enter upon that marvellous epoch during which rep- 
tilian organization obtained its full development—when the Igua- 
nodon and Megalosaurus, 

‘ Mighty pre-Adamites, who walk’d on the earth 

Of which ours is the wreck,’* 
were the inhabitants of vast islands and continents. But here, 
as in earlier periods, we have proof that warm-blooded animals 
existed, and the diminutive marsupial and insectivorous mam- 
malia of the oolite, the heron of the Wealden, and the albatross of 
the chalk, attest that the system of animal creation was complete. 

“ Leaving behind the age of reptiles, we approach that of the 
colossal mammalia, when extensive countries were peopled by 
the enormous herbivorous Megatheria, the mastodons, and other 
gigantic Pachydermata, long since become extinct. But with 
these last races many existing species were cotemporary, includ- 
ing the monkey tribes, which, of all animals, approach nearest 
to man in their physical organization. Thus by slow and almost 
imperceptible gradations, we arrive at the present state of ani- 
mate and inanimate nature. But even after the existing conti- 
nents had attained their present configuration in the period im- 
mediately antecedent to the human epoch, innumerable tribes of 
carnivorous animals swarmed throughout the temperate climates 


* Byron. 
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of Europe: the tiger lurked in the jungle; the lion slept in his 
lair; the hyena prowled through the woods; the bear inhabited 
the caverns; and gigantic elks, oxen, horses, and deer, tenanted 
the plains. But of man and his works not a vestige appears 
throughout the vast periods embraced in this review. Yet, were 
any of the existing islands or continents to be engulphed in the 
depths of the ocean, and loaded with marine detritus, and in fu- 
ture ages to be elevated above the waters, covered with consoli- 
dated mud and sand, how different would be the characters of 
those strata from any which have preceded them! ‘Their most 
striking features would be the remains of man, and the produc- 
tions of human art—the domes of his temples, the columns of 
his palaces, the arches of his stupendous bridges of iron and 
stone, the ruins of his towns and cities, and the durable rem- 
nants of his earthly tenement imbedded in the rocks and strata 
these would be the ‘Medals of Creation’ of the human epoch, 
and transmit to the remotest periods of time a faithful record of 
the present condition of the surface of the earth and of its in- 
habitants.””* 

After so grave a march through creation, we may be allowed 
to introduce a few miscellaneous things before we close. 

The dedication to the author’s friend, Mr. Lyell, is a warm- 
hearted tribute of respect and regard to a distinguished man who 
has rendered great service to the cause. The opening of the 
address to the courteous reader, “and still more courteous pur- 
chaser,” furnishes an important practical hint not always remem- 
bered by the admiring and non-buying world. 

The author has not forgotten to thank his “excellent printer,” 
and also his compositors, “for their skill and patience in deci- 
phering hieroglyphics, at all times somewhat illegible, and ren- 
dered peculiarly so on the present occasion, from the greater part 
of the manuscript having been written under the pressure of 
severe bodily suffering. I may say,” remarks the author, “with 
Gerald Griffin, that ‘I verily believe, if I shut my eyes, or flung 
my pen at the paper, so as to make a mark of any kind, my 
printers would find out what I meant. They always send me 
back my manuscript with the printed proofs for correction ; and 
[ actually have repeatedly been unable to make out what I had 
written, until I referred to the same sentence in print.’” Nota 


* See Sir H. Davy’s Last Days of a Philosopher. 
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few authors and compositors would find the above an exact de- 
scription of their own case. 

An excellent summary is given of M. Adolphe Brongniart’s 
discoveries in fossil botany, and it is compressed into only three 
pages. ‘There is an interesting notice of the Flora of New Zea- 
land, p. 202. ‘The chapter on fossil infusoria is important. 'The 
article on fossil zoophytes is very valuable ; being condensed from 
a vast store of materials, it must have been very laborious, and 
it is illustrated by beautiful drawings, particularly on page 279. 
An excellent account is given of the Cephalopods, and of the 
fossil fishes, especially of Agassiz, both requiring great labor and 
skillful condensation ; but the effort has resulted in a lucid exhi- 
bition of both these great departments. 

Thus, chiefly by making our author his own interpreter, we 
have endeavored to present a full and intelligible view of his de- 
sign. Our object has been to give a faithful analysis of an im- 
portant and interesting work. In the execution, Dr. Mantell has 
embodied a vast amount of results drawn from numerous re- 
sources of the highest authority ; it is evidently a work of great 
research and formidable labor, for which any one may well be 
very thankful who desires to know, or both to know and to com- 
municate, the great facts and beautiful philosophy of paleontolo- 
gy. This work is a classic of high excellence, and must neces- 
sarily be the companion of every geologist who is not willing or 
has not the time or the means to study it out for himself, from a 
wide range of research to which few are equal. 

In this cursory review, and within the limits of this Journal, 
it is impossible to quote even a moderate proportion of the ex- 
cellent cases selected by the author to illustrate the organic be- 
ings now entombed in the earth. Although these pages have 
been extended far beyond our original design, we have found it 
possible to select only a few bright remarks and striking facts, 
sufficient to induce the reader to purchase and study the work 
for himself. 

We cannot however close our observations without again ex- 
pressing our admiration of the perspicuity, method, and conden- 
sation by which these volumes are distinguished. ‘They are in 
relation to the whole of paleontology what Professor Buckland’s 
incomparable Bridgewater Treatise is, for the splendid examples 
which he had so happily selected, and so ably described and 
illustrated. 


New Experiments on the Solar Spectrum. 137 


Dr. Mantell has written his work under the pressure of se- 
vere infirmity, and it is a noble example of the superiority of 
the mind to the sufferings of the body. If there is less of flow- 
ing and captivating eloquence in the “ Medals of Creation” than 
in the ‘“ Wonders of Geology,” it is because the plan requires 
the most rigid accuracy, and the utmost technical precision; still 
we find in his introductions and retrospects the same captivating 
diction, and the same lucid philosophy, which have delighted 
the readers of the Wonders, and the four uniform volumes may 
well go forth in company, as they form a harmonious unity, re- 


plete with instruction and entertainment. 
Senior Epiror. 
November 27, 1844. 


Arr. XIL.—New Experiments on the Solar Spectrum ; commu- 
nicated by Professor 


Some months since I was invited by my friend, Mr. Forrest 
Shepherd, of this city, to witness some experiments which he 
had devised on colors. I was not only much delighted with the 
singularly beautiful and diversified figures and colors which he 
produced from the solar spectrum, but also surprised by their 
novelty, since I had never either heard or read of any similar 
experiments. 

Mr. Shepherd had been led to make some researches upon 
colors in consequence of having witnessed, in the year 1826, 
upon a peak of the White Mountains, that beautiful phenomenon 
called the “apotheosis of travellers,” in which the shadow of the 
spectator, thrown by the sun on a stratum of clouds below him, 
is seen with the head encircled by a splendid coronet of rain- 
bows.* This gorgeous spectacle has been enjoyed and describ- 
ed by a few other travellers who have ascended high mountains, 
as Bouguer, Saussure, and especially by Ramond, who saw it in 
great perfection on the summit of the Pic Du Midi.t 

With the view of repeating and varying Mr. Shepherd’s ex- 
periments, I availed myself of a small dark chamber fitted up 


* Amer. Journal of Science, Vol. x11, p. 172. 

t London Quart, Jour. Science, Literature and Arts, 1827. Malte Brun’s Ge- 
ography, Voi. I. 
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for a camera obscura, having an eastern exposure, with a circular 
aperture in the window shutter three fourths of an inch in diam- 
eter. When the morning sun is shining bright, say from eight 
to ten o’clock, I place a glass prism in the beam that enters this 
opening, and form the prismatic spectrum on the opposite wall, 
distant ten feet. 'The direct solar beam affords a brighter spec- 
trum than when introduced by a mirror, as in the heliostat ; and 
the distance of ten feet is found to afford a spectrum of conven- 
ient dimensions for the subsequent experiments. 

It is now only necessary to introduce into the prismatic beam, 
between the prism and the wall, any reflecting or refracting me- 
dium, or both combined, and we are surprised with the appear- 
ance on the wall, around the spectrum, of an endless variety of 
figures, for the most part perfectly symmetrical, and exhibiting 
hues more gorgeous than I have ever seen developed by any 
other means, either in art or nature. Since every change in the 
reflecting or refracting medium produces a new variety of figures, 
and anew combination of colors, the exhibition may be end- 
lessly varied. I will subjoin a few examples, which will be un- 
derstood to be merely a few terms of an infinite series. 

First, a glass tube an inch in diameter* is held in the prismatic 
beam in the direction of the plane of the rays. Immediately, 
the several prismatic colors arrange themselves on the wall in 
broad circular zones. The circles will be larger as the tube is 
held farther from the wall; and, at a given distance, the dimen- 
sions of the figures may be varied by changing the inclination 
of the tube, being small when the tube approaches a horizontal 
direction, and enlarging as the tube is raised towards a perpen- 
dicular position, until they encompass the entire room. Inequal- 
ities in the glass serve to diversify each individual zone, still 
preserving, as in the kaleidoscope, remarkable symmetry of ar- 
rangement. ‘T'hus, we not unfrequently observe the zones che- 
quered by a gossamer net-work. If the prismatic beam is suf- 
fered to fall obliquely on the end of the tube, so that a part of 
the light falls upon the convex and a part upon the concave sur- 
face, peculiarly agreeable diversities of colors are developed ; and 
if the tube is bent into the form of a syphon, the two arms pre- 


* A tube of any diameter will show the effect, in a greater or less degree—a 
common Argand lamp chimney will answer the purpose. 
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sent each a set of rings, pleasingly combined with each other, 
and the bend may be made to afford various figures still more 
remarkable. 

Secondly, a glass retort, by its diversity of figure, affords a 
convenient means of developing new combinations of forms and 
colors. When the vessel is half full of pure water—when drops 
of water stand around the neck of the retort—when bubbles, as 
soap-bubbles, fill the upper part of the vessel—and finally, when 
different kinds of transparent fluids are iutroduced into the re- 
tort, corresponding changes of figures and colors start into exist- 
ence, too singular and striking to admit of adequate description. 
Indeed, it seems hardly necessary to describe appearances, which 
every one can so easily produce for himself. 

Thirdly, a wine-glass or beer-glass, (of a recurved figure, flar- 
ing at top,) half full of water, is placed on a stand, and portions 
of it are successively elevated into the prismatic beam. When 
the light strikes upon the reflecting and refracting surfaces of 
the upper rim—when it passes through the body of the vessel 
below—when it meets with the tremulous surface of the water— 
when it enters the latter—and, finally, when it meets the vari- 
ous curvatures that form the pedestal of the vessel—in each case, 
we are presented with images and combinations of color truly 
novel and admirable. 

Fourthly, double media frequently afford fine images. Thus, 
if we let the prismatic beam first pass through the upper part of 
the wine-glass, and then strike on the glass tube, circular zones 
of many blended hues are developed. 

Fifthly, highly polished metallic reflectors, of curvilinear fig- 
ures, give reflected images of curious shades and shapes. A 
cream-cup, of platina ware, having a surface variously curved, 
reflects an image not unlike an expanded peacock’s tail, but far 
more brilliant ; and a small convex mirror, gives a semi-ellipsis, 
studded with gems, well representing a pontifical mitre. A boy’s 
cap of shining India rubber affords a pleasing variety of reflected 
images. 

The foregoing are only a few of the splendid pictures which I 
have at different times formed by this method. Indeed, since, 
as already observed, the least change in either the reflecting or 
the refracting medium, develops new images, varying in form and 
color, this new field of experiment seems absolutely unlimited. 
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One derives from these exhibitions new ideas respecting the 
riches of the solar beam, and new impressions of the boundless 
resources which nature has in this beam for adorning and diver- 
sifying her works. Nor does this class of experiments seem un- 
worthy the attention and study of the painter, who may find here 
combinations of colors far richer and more superb than any which 
his pencil can paint. Finally, the philosopher and the mathe- 
matician will find ample scope for their powers, in developing 
the laws which govern these endless varieties of figure and color. 


Art. XII1.—Caricography; by Prof. C. Dewey. 
(Appendix, continued from Vol. xx111, p. 92.) 
No. 177. Carex Mitchelliana, Curtis. Tab. Dd, fig. 98. 


Spicis binis vel ternis distigmaticis cylindraceis subremotis 
oblongis subdensifloris pedunculatis, superiore androgyna inferne 
staminifera, inferioribus pistilliferis brevi-vaginatis suberectis ; 
fructibus ovatis acutis brevi-rostratis glabris ore indiviso, squama 
ovato-cuspidata paulo brevioribus vel subaequantibus. 

Culm 15-20 inches high, erect, acutely 3-sided, subscabrous 
above, leafy towards the base; leaves linear-lanceolate, flat, 
nerved, smooth, shorter than the culm; spikes 2-3, pedicellate, 
an inch long, cylindric, not densely flowered, the upper one sta- 
minate below, and sometimes above also, the lower with a long 
leafy bract scarcely sheathing the peduncle ; staminate scale ob- 
long lanceolate ; stigmas two; fruit ovate, acutish, short-beaked, 
somewhat convex, with a scale ovate or oblong-cuspidate, and 
about as long or longer than the fruit. 

Resembles C. gynandra, Schw., and belongs in the section 
with C. crinita ; flowers in May. Discovered by Rev. Moses A. 
Curtis, in wet places in Chatham County, N.C. in 1835, and 
first described by him in this Journal, Vol. xxiv, p. 84. 

The following variety of another species was also described 
by Mr. Curtis on the same page. 


C. verrucosa, Muh. C. glaucescens, Ell. var. androgyna, Curtis. 
Tab. Dd, fig. 99. 
Spicis longo-cylindraceis densifloris (4-7) erectis tristigmaticis, 
superiore androgyna inferne staminifera ; culmo 3-4 pedali longo- 
foliaceis bracteisque, omnino glaucis. 
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Culm 3-4 feet high, with large leaves overtopping it; whole 
plant glaucous; flowers in October, and is considered by Mr. 
Curtis as an autumnal variety ; and to his opinion every botanist 
will respond, that it is a most splendid species. 

The C. glaucescens, Ell. and C. verrucosa, Ell. appear to be 
only varieties of C. verrucosa, Muh., and the preceding variety 
belongs therefore to the species named by Muhlenberg. ‘The 
C. verrucosa, Muh. is there a very variable plant, flowering at 
different seasons, and showing sometimes several staminate spikes, 
sometimes only one, and sometimes an androgynous spike. ‘The 
description of C. glaucescens, Ell. is in Vol. x1, p. 150, Tab. M, 
fig. 39. 


No. 178. C. miser, Buckley. Tab. Dd, fig. 100. 


Spicis distinctis ; staminifera unica ebracteata, squamaque ob- 
longa obtusa margine membranacea; pistilliferis binis vel ternis 
tristigmaticis pedunculatis subapproximatis erectis laxifloris brac- 
teatis; fructibus lanceolatis subtriquetris glabris, squama ovata 
obtusa duplo longioribus. 

Culm 8-12 inches high, erect, 3-sided, leafy towards the base, 
and with long leafy bracts scarcely sheathing the peduncles; 
leaves many, short, narrow, smooth; staminate spike single, half 
an inch long, loose-flowered, dark brown, with oblong and ob- 
tuse scales membranaceous at the margin; pistillate spikes 2-3, 
on filiform peduncles about half an inch long, loose-fruited ; 
fruit lanceolate, smooth, twice as long as the ovate and obtusish 
scales, membranaceous on the margin; plant slender, and of a 
poor aspect, as its name implies. 

Found by 8S. B. Buckley on Roan Mountain in North Caroli- 
na, and first described by him with the two following species in 
this Journal, Vol. xiv, p. 173. Related to C. tetanica, Schk., 
but is very remote from it. 


No. 179. C. styloflera, Buckley. Tab. Dd, fig. 101. 


Spicis distinctis ; staminifera solitaria brevi vel longo-peduncu- 
lata; pistilliferis (2-4) subternis tristigmaticis ovatis vel oblongis 
subsparsifloris, superiore subsessili erecta, inferioribus longo-ex- 
serte pedunculatis retrocurvis folioso-bracteatis ; fructibus ovatis 
triquetris acutis vix inflatis curvo-rostratis bidentatis, squama ob- 
longa mucronata margine membranacea paulo longioribus. 
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Culm two feet high, rather slender, 3-sided, leafy at the base ; 
leaves linear, flat, nerved, smooth, much shorter than the culm ; 
staminate spike about an inch long, cylindric, sometimes very 
long-pedunculate, with oblong-linear acute scales ; pistillate spikes 
2~—4, oblong and loose-flowered, upper one short-pedunculate or 
sessile with a short and scarcely sheathing bract, the lower often 
very long pedunculate and recurved with short sheaths and long 
leafy bracts; stigmas three; fruit ovate, 3-sided, somewhat stiped, 
recurved-rostrate, 2-toothed and nerved; pistillate scale ovate, 
oblong, acute or mucronate, membranaceous on the margin, and 
usually a little shorter than the fruit. 

Found on the mountains of Macon County, N.C. by S. B. 
Buckley ; resembles C. anceps, Muh., but is far different. 


No. 180. C. Caroliniana, Buckley. 'T'ab. Dd, fig. 102. 


Spicis distinctis ; staminifera unica sqnamaceo-bracteata ; pis- 
tilliferis binis vel ternis tristigmaticis longo-exserte pedunculatis 
perdistantibus paucifloris, inferiore subradicali; fructibus (3-6) 
ovatis brevi-conicis subtriquetris alternis, squaamam ovatum acu- 
tam subaquantibus. 

Culms 8-16 inches high, slender, striate, leafy at the base, in 
tufts with numerous fiat and nerved radical leaves which are 
sometimes half an inch wide, and often equal to the culm in 
length; bracts narrow and leafy, partly sheathing the filiform 
peduncles ; staminate spike half an inch long, with a scaly and 
acute bract at the base, and with obtuse oblong and reddish 
brown close scales; pistillate spikes (2-3) on long peduncles, 
few-fruited ; stigmas three; fruit ovate, 3-sided, alternate, with 
aconic termination, and about equal to the ovate acute scale. 
Culms of very different length on the same tuft; flowers from 
April to May. 

Found on Table Mountain, 8. C. by 8. B. Buckley; has a 
very depauperate appearance, but is very remote from C. depau- 
perata, Good. 

No. 181. C. triceps, Mx. C. triceps? Ell. Tiab. Dd, fig. 103. 

Spicis tristigmaticis ternis brevi-ovatis erectis approximatis 
sessilibus, superiore androgyna brevi-pedunculata inferne stamini- 
fera, inferiore folioso-bracteata ; fructibus triquetro-ovatis obtusis 
glabris, squama ovata acuta subduplo longioribus. 
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Culm about a foot high, 3-sided, glabrous ; leaves subradical, 
linear, smooth, striate, shorter than the culm; spikes three, up- 
per one staminate below, short-pedunculate; two lower spikes 
ovate, sessile, short, close-fruited, and the lowest with a long 
leafy bract; stigmas three; fruit ovate, 3-sided, obtuse, and 
longer than the ovate and acute scale; whole plant pale green. 

Found in North Carolina by Rev. M. A. Curtis, and is un- 
doubtedly the true plant of Michaux, as he gives the same locality, 
though it has been thought to be a variety of C. hirsuta, Willd. 
But this last is a hirsute plant, with much larger spikes and a 
pistillate scale equalling the fruit. There can be no doubt that 
Michaux would have mentioned the hirsute leaves and culm if 
they belonged to C. triceps. It is now evident that C. virescens, 
Muh., C. hirsuta, Willd., and C. triceps, Mx., correspond to the 
description of their authors, and this series is now complete. 


No. 182. C. Buckleyi, Dewey. C. Gebhardii, Buck]. non Schk. 
Tab. Dd, fig. 104. 


Spica composita, spiculis subquinis ovatis alternis approximatis 
sessilibus inferne staminiferis bistigmaticis ; fructibus ovato-lan- 
ceolatis ore bilobo, squama ovata acuta subduplo longioribus. 

Culm slender, erect, 3-sided, more than a foot high, with linear- 
lanceolate leaves towards the base; spikelets about five, ovate, 
sessile, rather near, alternate ; stamens chiefly at the base of the 
upper spikelet, with oblong and obtuse scales; stigmas two; 
fruit ovate-lanceolate, somewhat concave or flat below, smooth, 
with a short two-lobed orifice, and with ovate and acute scales. 

Found in the mountains of Carolina and Georgia by 8. B. Buck- 
ley, and named C. Gebhardii, Schk., to which, as well as to C. 
scirpoides, it is related. From the latter it is separated by seve- 
ral characters, and from the former in its spikes, fruit, &c. C. 
Gebhardii is a shorter, thicker and heavier plant, has about nine 
spikelets, and its fruit oblong, roundish, sharply acuminated into 
a short beak, with an ovate and abruptly acute or obtusish scale. 
The resemblance between our plant and the figure of C. Geb- 
hardii in Schkur is much greater than between the two plants 
as we have compared it with specimens of C. Gebhardii from 
Germany. It has accordingly been named in honor of the dis- 
coverer, an active and successful botanist. 
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No. 183. C. Cooleyi, Dewey. ‘Tab. Dd, fig. 105. 


Spicis distinctis, staminifera solitaria parvo-cylindracea brac- 
teata; pistilliferis tristigmaticis subternis (2-4) oblongis cylin- 
draceis subdensifloris, superiore interdum subsessili, inferioribus 
vulgo longo-pedunculatis retrocurvis; fructibus ovatis conico- 
rostratis bifurcatis subinflatis nervo-costatis glabris, squamam ova- 
tam cuspidatam scabram subaquantibus. 

Culm 20-30 inches high, triquetrous, scabrous; bracts and 
leaves very long, surpassing the culm, linear-lanceolate, striate or 
nerved, glabrous, scabrous on the edge; staminate spike single, 
small, with an oblong-lanceolate scale ; pistillate spikes 2-4, cy- 
lindric, oblong, upper sometimes short-pedunculate or subsessile, 
the lower long pedunculate, and the lowest often very long, and 
all on filiform peduncles recurved and partially sheathed ; some- 
times the upper pistillate is staminate above; stigmas three ; 
fruit ovate lance-rostrate, two-toothed, strongly nerved and even 
costate in maturity, smooth and glabrous; pistillate scale ovate, 
cuspidate, as long or longer than the fruit. 

Found in swamps by Dr. D. Cooley, at Washington, Macomb 
County, Michigan. It is related to C. hystericina, Willd., but is 
far different. 

Figures of the following species accompany this paper. 

No. 177. C. Mitchelliana, Curtis, Tab. Dd, fig. 98. 
C. verrucosa, Muh. 

var. androgyna, C. ‘Tab. Dd, fig. 99. 
No. 178. C. miser, Buckley, 
No. 179. C. styloflera, Buckley, 
No. 180. C. Caroliniana, Buckley, “ “ “ 102. 
No. 181. C. triceps, Mx. 
No. 182. C. Buckleyi, D. «6s Be 
No. 183. C. Cooleyi, D. ¢ 
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Art. XIV.—(1.) Remarks on the Alabama Meteoric Iron, with 
a Chemical Analysis of the drops of Green Liquid which erude 
JSrom it; by Cuarves 'T’. Jackson, M.D. (2.) Letter from Mr. 
A. A. Hayes on the same subject, with remarks on the origin 
of the Chlorine found in the Alabama Iron, and a description 
of new methods employed in the Analysis of Meteoric Irons.* 


I. Dr. Jackson’s Remarks on the Alabama Meteoric Iron. 


In August, 1834, I made a chemical analysis of a piece of me- 
teoric iron from Claiborne, Clarke County, Alabama, and publish- 
ed the results of that analysis in the thirty fourth volume of this 
Journal, in 1838. The discovery of chlorine, combined with 
nickel and iron, then announced for the first time, was a new 
fact in the science of meteorites, and was regarded as one of in- 
terest and importance. ‘The attention of chemists was called to 
a re-examination of specimens, which are contained in the nu- 
merous cabinets of Europe and this country, in the belief that 
the presence of chlorine might have been overlcoked in former 
analyses. 

In 1839, Prof. C. U. Shepard announced to the British Asso- 
ciation, that he had discovered chlorine in a specimen of meteoric 
iron from Buncombe, N. C., and as I understand, stated at that 
time, as he has done since in this Journal, that the presence of 
that element in meteorites, was first discovered by me, but that 
statement was accidentally omitted in printing the Reports of the 
British Association. I was gratified on seeing an account of Prof. 
Shepard’s discovery, and regret that he has since been disposed 
to cast a doubt over the celestial origin of the chlorine, consider- 
ing the facts which he has published in the forty third volume 
(p. 359) as in no way invalidating the opinion that chlorine was 
an original ingredient of the meteorite. No one who views my 
specimen can have any doubt on the subject, for chlorohydrates 
of nickel and iron are copiously effused from the interior of the 
mass, and from every point on the cut and polished surface, where 
the specimen had been sawed asunder, insomuch that I am una- 
ble, even in a close cabinet, to keep the specimen free from cor- 


* Read before the Boston Society of Natural History, Wednesday, Nov. 20, 1844, 
by Dr. Jackson. 
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rosion. Drops of a grass green liquid, from the size of a pin’s head 
to that of a pea, are constantly forming upon it, and run down 
upon the shelf of the cabinet, leaving a thin shell of the peroxide 
of iron in the place of the drops. With the utmost care, and by 
layers of varnish, I have not been able to retain its surface bright 
longer than a few days. 

The natural exterior portion of the mass does not give out any 
drops of the chlorohydrates, for the chlorine has long since been 
exhausted therefrom; but its recently cut surface, which is at 
first apparently as sound and brilliant as pure malleable iron, 
gives out minute drops, and etches itself so as to show a crystal- 
line structure, after a few hours’ exposure to the air. It would 
be difficult to persuade any chemist that chlorine could penetrate 
through a crust of compact malleable iron, and reach the centre of 
a solid mass of the metal, and there combine intimately with the 
iron and nickel, forming with them a uniform alloy, if I may so 
call it; for the chlorine is combined with the metals in a dry state, 
and is only rendered apparent by its combination with the hydro- 
gen of a moist atmosphere, while the metal is at the same time 
oxidated. 

I have analyzed this liquid exudation, and obtained the fol- 
lowing results. 

On the clear green liquid washed from the specimen by water: 


Chlorohydric acid, ‘ 0-8216 
Oxide of nickel, 0-6000 
Protoxide of iron, 1-7000 


31216 
besides the water of solution. 

N. B. No muriatic acid has ever been applied to this mass of 
meteoric iron, and the drops here described came from a recently 
cut surface. 

11-7 grains of the exuded green drops, with the thin crusts of 
peroxide of iron scraped from the specimen, were dissolved in 
pure nitric acid and distilled water, and the chlorine was separa- 
ted by a solution of nitrate of silver, as a chloride of silver, and 
this was dried, fused and weighed, and the quantity of chlorine 
calculated therefrom. The excess of silver being removed from 
the solution which remained, by chlorohydric acid, the peroxide 
of iron was precipitated after adding a large proportion of chloro- 
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hydrate of ammonia, by means of an excess of pure ammonia. 
Then after filtration, the blue nickeliferous solution was evapo- 
rated to dryness, and the excess of ammoniacal salts expelled, and 
the oxide of nickel redissolved in chlorohydric acid and water, 
was precipitated by pure potash, washed, ignited, and weighed. 
The results of this analysis were as follows: 
Chlorohydric acid, . 16468 


Protoxide of iron, 32318 
Oxide of nickei ‘ ‘ 20000 
Water by difference, . 48214 


11-7000 


Since the completion of the above analyses, I presented Mr. 
A. A. Hayes of Roxbury with some slices sawed from the princi- 
pal mass of the Alabama meteoric iron, and another piece, which 
had not been subjected to any chemical researches, with the re- 
quest that he would submit them to a rigorous chemical exami- 
nation. I also called his attention to Prof. Shepard’s article in 
Vol. xum1 of this Journal, and requested his views, regarding the 
possibility of impregnation of metallic iron with chlorine by the 
action of any of the chlorides or chlorohydrates in sea water, or 
the soil. I also desired to know if chlorine ever penetrated the 
iron, which is exposed to it in the manufacture of chlorohydric 
acid. After long and patient researches, he has presented the 
following communication, which bears ample proofs of science 
and analytical skill. It is to be hoped that he will also commu- 
nicate the results of his observations on the action of sea-water 
on kentledge iron. C. 'T. Jackson. 


Il. Mr. Hayes’s Leiter. 
To Dr. T. Jackson: 

My dear Sir—The most suitable return I can make for your 
liberal kindness, in giving me some fine specimens of the Alabama 
meteorite, is an account of some experiments I have made, in 
an investigation of the composition of this substance. 

You will perhaps consider the evidence I shall adduce, in con- 
nexion with the existence of chlorine, as a constituent of this 
extra-mundane body, as uncalled for; that fact having been long 
since established and made public by yourself in amanner which 
would seem to leave little room for doubt. On this point, after 
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witnessing your experiments, I had the same confident belief as 
yourself, and considered the fact when announced as an impor- 
tant addition to our knowledge; one that no subsequent re- 
searches would set aside. ‘The discussion respecting the origin 
of the chlorine contained in this meteorite, which occurred at 
the meeting of the Geological Association in Boston, led me to 
conclude that a difference of opinion prevailed among scientific 
men on this subject. ‘The subject was then ably treated, although 
some suppositions ‘would have hardly been suggested had the 
chemical evidence contained in your memoir been duly con- 
sidered. 

More lately the Annual Report of Berzelius,* which from the 
accuracy and impartiality of his remarks has become a stand- 
ard authority in chemical science, contains a notice of a paper, 
by Prof. Shepard,t in which the writer attempts to prove by 
experiment that the hydrochlorates of iron and nickel, exuding 
from the Alabama meteorite, is not due to the chlorine origin- 
ally contained in the iron. ‘Thus, what was ten years since es- 
tablished as a chemical fact, has even now become a subject for 
doubt. 'Those who have traced the progress of chemical dis- 
covery for some past years, must have observed the contradictory 
statements which have from time to time appeared in relation to 
the discovery and existence of chlorine in other specimens of 
meteorites. It is not therefore a matter of surprise that doubts 
should have been raised regarding the facts you had published. 
The paper of Prof. Shepard, from the notice taken of it by Ber- 
zelius, is supposed to contain all the grounds for diversity of be- 
lief which have been presented ; it is not my intention to exam- 
ine them here. I will remark, that the detection of chlorine in 
a mass of kentledge iron which had long been exposed to the 
action of sea-water, has not any direct bearing on the question 
of the existence of chlorides of iron and nickel in the Alabama 
meteorite. Of foreign kentledge, as it arrives here, one twen- 
tieth part exhibits the same fracture and structure as that of the 
mass described by Prof. 8. It is a common result of cooling 
iron suddenly in moist sand. The action of the atmosphere, 
aided by the saline matters of sea-water, or highly crystalline 


* Report for 1843, French edition, p. 170. 
t American Journal of Science, Vol. xxi, p. 359. 
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cast-iron, results in the withdrawal of the amorphous or more 
slightly aggregated part, leaving the mass porous, and the lamin 
disintegrated. This removal is not a consequence of the porosity 
of the mass, but a cause ; observations made here show that po- 
rous granular cast-iron does not absorb chlorine, hydrochloric 
acid, or chloride of iron, after an exposure varying with the spe- 
cimens in time, from nine months to ten years. Malleable iron, 
under the same circumstances of exposure, is also impermeable 
to these substances. When fragments of iron detached from 
masses which had become oxidized through more than one half 
the original thickness, by exposure in earth containing saline 
substances, were carefully tested for acids and bases, no traces 
were discovered. 

The paper contains no answer to the first question which is 
suggested to the mind of a chemist—With what base is the 
chlorine or hydrochloric acid combined? 'The experiments seem 
to have reference to the detection of chlorine on!y; and from the 
account given of them, I infer that even the orainary precaution 
of washing the masses, or otherwise removing the chlorides from 
obvious sources, was not taken. In the announcement of your 
discovery,* the simple experiments are given, demonstrating the 
existence of chlorides of iron and nickel. When it has been ex- 
perimentally shown how chlorine, derived from the decomposi- 
tion of any saline compounds, especially those with the bases of 
which it has stronger affinities, can pass into a mass of iron, al- 
loyed with nickel, and unite with both metals, I shall return to 
this part of the subject with pleasure. 

The following is an account of experiments made on different 
specimens of the Alabama meteorite. 

An oval mass weighing about eight ounces, completely cover- 
ed by a thick, brown coating of oxide of iron, from atmospheric 
exposure, had a portion of its surface filed bright. ‘The bright 
surface was pressed in contact with the interior of a platina basin, 
and some dilute muriatic acid used to produce chemical action. 
The addition of the acid from time to time caused the reduction 
and solution of the investing coating, leaving a clean metallic 
surface ; after washing the mass in warm pure water, it exhibit- 
ed the appearance of inlaid work, produced by the arrangement 


* American Journal of Science, Vol. xxx1v, p. 333. 
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of delicate brilliant folia; or was dotted by minute crystalline 
portions of pyrites. ‘The color of the general surface was light 
gray. Under a lens the texture resembled that of ductile iron, 
containing innumerable glimmering points of unequal size. It 
could be polished but under the file, or with cutting instruments, 
It had the characters of cast-iron, and would not afford a shaving. 
There were a few dots of an earthy mineral or rock, having a 
magnesian base, closely adhering to fragments of pyrites. Cavi- 
ties and extreme irregularity of surface denoted very unequal 
action of the atmosphere on different parts of the mass. 

Warm pure water was used to remove every trace of soluble 
matter from the clear surface of the mass ; and the last washings 
would not change the transparency of a solution of nitrate of 
silver. The bright surface, when dried, would rapidly oxidize 
if exposed to moist air. An exposure of a few hours would cause 
the appearance of brown spots, irregularly disposed ; and soon 
after the surface would become studded with innumerable mi- 
nute drops of a greenish white fluid which had apparently exu- 
ded from the mass. As these drops increased in size, they de- 
posited an ochry precipitate, and would finally flow off, leaving 
the surface corroded. The fluid formed by collecting these 
drops, when mixed with a solution of nitrate of silver, caused 
the deposition of thick curdy matter, which, after being washed, 
would become purple colored in sunlight. Decomposed by me- 
tallic zine in dilute sulphuric acid, the curdy matter afforded hy- 
drochloric acid and silver; no trace of iodine or bromine existed. 
The fluid which had afforded the precipitate, with the nitrate of 
silver containing silver in solution, was boiled with muriatic and 
nitric acids; the clear fluid separated. On adding an excess of 
pure ammonia to the nitro-muriatic solution, a brown oxide of 
iron was precipitated, while a clear violet blue fluid remained 
above it. The blue fluid by evaporation afforded a dry mass, in 
which neither copper or cobalt could be detected. Besides am- 
monia salts, pure oxide of nickel only remained. ‘The platina 
basin, in which the reduction of the oxide had been eflected, 
contained a green solution above some angular brilliant grains of 
bisulphuret of iron. The solution containing the oxides dissolved 
from the mass of meteorite was divided ; so much as contained 
above two hundred grains of oxides was exposed to a current of 
sulphydric acid for two hours; no precipitation or change of 
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color occurred. An excess of pure ammonia was added, the 
fluid warmed, and the current of gas continued until an excess 
was indicated. By warming the fluid the sulphurets precipita- 
ted, leaving a colorless solution above them. The fluid was 
evaporated, the ammoniacal salts dissipated by heat, left an earth- 
like matter weighing less than 0:10, which afforded indications of 
nickel, magnesia, chlorine, and soda; a very light siliceous mat- 
ter remaining undissolved. 

The sulphurets were oxidized by nitric acid, and the solution 
decomposed by ammonia in excess; the precipitate which a filter 
would separate was washed in boiling water. It was boiled ina 
solution of carbonate of soda to a dry mass, and after the addi- 
tion of nitrate of soda exposed in a platina crucible to the heat 
of bright redness. 'The mass after it became cool was brown, 
portions of white fused salts appearing on parts of the surface. 
Aqueous solutions, obtained by cold or hot water, were free from 
vanadic, chromic, titanic, silicic, or phosphoric acid ; nor could 
any traces of earths or oxides be discovered in the solutions. 
The washed residue had the characters of peroxide of iron. The 
ammoniacal fluid was evaporated, and caustic potash used to de- 
compose ammoniacal salts. 'The dry mass afforded a colorless 
solution in water, having black oxide of nickel undissolved. The 
gas evolved by acting on fragments of the meteorite with di- 
luted muriatic acid was odorless ; when inflamed, the jet of gas 
was colorless; while burning it did not deposit any film when 
directed on the surface of cold water. 

From these trials, I infer that the mass of the meteorite is made 
up of iron and nickel, and that the chlorine is united to iron and 
nickel; bisulphuret of iron and traces of earthy matter are also 
present. ‘The compound of chlorine, iron, and nickel, has a me- 
talloidal character not interfering with the production of a pol- 
ished surface, but subject to rapid action in moist air. ‘T'o learn 
how this compound is distributed throughout the metallic matter, 
I resorted to a method of testing which has been described to the 
3oston Chemical Society. The slip of meteorite which was se- 
lected for the experiments had been sawed from a central part of 
a large mass some months previously. It had been closely en- 
wrapped in waxed paper, and with other slips prepared in the 
same way, filled a small paper box. On opening the box, it was 
found that the exudation of chloride of iron had cemented the 
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slips with the oxide produced, and even the box had become sat- 
urated with the fluid. After the surfaces had been rendered per- 
fectly bright by filing, and clean by copious washings, the slip 
was supported in a glass vessel containing a very dilute solution 
of red prussiate of potash. The fluid did not exhibit any change 
of color ; but after the lapse of three hours, little dots of a blue 
color adhered to different parts of the bright surfaces. 'The dots 
soon became the bases of minute downy filaments, which, ex- 
ternally of a blue color, rapidly elongated and assumed the ap- 
pearance of a most delicate blue moss. ‘Twenty four hours after 
immersion, the slip was completely enveloped in long interwoven 
tufts of filaments, which spread in all directions through the 
transparent yellow fluid, forming an object of rare beauty. ‘These 
filaments were tubular—the interior of the tubes presenting a 
greenish gray color, while the exterior varied in shades from 
dark to pale blue; clearly indicating that the chloride of nickel 
forms a large part of the whole soluble matter. Substituting 
solutions of gall-nut, prussiate of potash, and sulphydrate of am- 
monia, for the red prussiate, the existence of the mixed chlorides 
was finely exhibited, but without the beautiful appearances at- 
tending the action of the red prussiate solution. ‘The plate, re- 
moved from the solutions and cleaned, was colored only at the 
cavities irregularly disposed, from which soluble matter had been 
abstracted. ‘These cavities were precisely such as granular bodies 
would impress on a surface; no appearance of flaws or cracks was 


presented. 

The masses of this meteorite possess within themselves the ele- 
ments of the destruction of their metallic character, when freely 
exposed in the atmosphere of our earth; such an efiect would 
rapidly follow the exposure of small pieces, but in larger masses 
the decomposition by oxidation of chloride of iron arrests the 
change. Each little conduit of hydrochlorate becomes closed, 
and a thick investing coating encases the bright metal within. 
In consequence of this protection by partial destruction, you have 
been able to make known the composition of this remarkable 
substance. Had the deliquescent bodies as they were formed 
acted on the metallic parts surrounding them, and been washed 
away by dews and rains, a mass would have been left not differ- 
ent from our well known iron ores. Considered from its relation 
to the elements of water as an oxidizing agent, chlorine has the 
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most active powers and affinities; its existence in this meteor- 
ite, in the metalloidal form, proves that in the region of space 
from which it passed, or on the planet from which it was thrown, 
there is not only no atmosphere for the oxidation of iron, but no 
moisture for the decomposition of the chlorides. 

Analysis.—A mass of the meteorite half immersed in pure 
water was exposed in a jar to the action of moist air. The 
fluid which was collected in the water resulted from the decom- 
position of the chlorides of iron and nickel; all the chlorine of 
the fluid and that of the deposited crust of oxide, gave with 
nitrate of silver 325 parts of fused chloride = 80°18 chlorine. 
The oxide of iron dissolved in the fluid, when brought to the 
state of peroxide, weighed 64 parts=44:37 iron. None of the 
nickel oxide was deposited with the iron oxide; that from solu- 
tion weighed 100=78:70 nickel. 

All these substances were pure, and no others could be detect- 
ed. The mode of operating evidently destroys all definite com- 
pounds. 

A slip of the meteorite, from the interior of a mass which 
had lost a part of its soluble matter, was rendered perfectly clear 
and bright ; 43 grains were dissolved in weak nitric acid, except- 
ing minute grains of bisulphuret of iron, weighing 1-030 grains. 
The solution afforded 51-830 grains of peroxide of iron=35-936 
iron. Besides the oxide of iron, oxide of nickel was the only 
base contained in the solution. When weighed in the state of 
peroxide, 6°920 were obtained=5:446 nickel. Nitrate of silver 
had given chloride of silver, which after fusion weighed 1:586= 
‘390 chlorine. The composition of this slip, thus determined, is 


For 43 parts— For 100 parts— 
Iron, . 35-936 Iron, ‘ 83-572 
Nickel, . ‘ Nickel, . ‘ 12°665* 
Bisulphuret of iron, 1-030 Bisulphuret of iron, 2°395 
Chlorine, 0-390 Chlorine, . ‘907 
Loss, . 0-198 Loss, : ‘461 
43-000 100-000 


During the time the solution was taking place, a few minute 
scales of brown oxide of iron were observed, and the solution 


* The proportions of nickel vary in different parts of the specimen; there being 
most in the interior of the mass where it has not oozed out.—C. T. J. 
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contained a trace of sulphuric acid, due to a slight oxidation of 
the sulphur contained in the pyrites. The relation of the quan- 
tity of nickel to that of the iron varies in almost every fragment. 
The chlorine of the piece analyzed, as in those which were the 
subjects of the following experiments, had been partially remov- 
ed, but even the small quantity remaining was sufficient to de- 
stroy the metallic appearance of a fragment after a few months 
had elapsed. 

The structure of the meteoric mass, as developed by the action 
of diluted acids, is that of a compound alloy. That part which 
in the form of scales and plates appeared as delicate lines, has a 
negative relation to the gray or amorphous part, from which it 
was supposed to differ in composition. In malleable metals we 
often find the impurities with a part of the metal forming an al- 
loy, while the mass remaining is pure and frequently crystallized. 
It is I believe a chemical law, that in all alloys two or more dis- 
tinct definite or indefinite compounds exist. The results of a 
large number of analyses made here accord with this view. The 
general process for studying the composition of alloys and metals 
is that of effecting a solution of one of the alloys, or the pure 
metal, under circumstances which allow the other compound to 
remain unacted on. Neutral metallic salts are the best agents, 
and the aid of a small sustaining battery is required in many 
cases. When the metallic solution has asa base the oxide of 
the predominating metal of the alloy, the transfer of pure metal 
from the solution corresponds rigorously to the quantity of pure 
metal dissolved from the alloy ; the analysis in such a case is of 
the most beautiful and satisfactory character. In examining the 
slips of the meteorite, I used solutions of iron, silver, and cop- 
per, preferring the last, although the valued character of the de- 
termination of weight by substitution is lost. 

A slip of the metallic mass in a bright and clean state was 
rendered positive in relation to a slip of platina, (which had been 
recently heated red hot,) by a small sustaining battery. Both 
slips were then immersed in a diluted solution of perfectly pure 
sulphate of copper. ‘The surfaces of the iron slip preserved their 
gray color, while the slip gradually exfoliated and let fall scales 
of bright heavy metal. ‘The platina electrode was covered by a 
thick coating of pure copper, and no gas was disengaged during 
the time of the experiment. In the solution some fine gray 
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scales produced turbidness, while the color of the solution had 
become greenish blue. 

The weight of the iron or positive electrode before immersion 
was 101:50. After the action was stopped, it was washed and 
dried over sulphuric acid; the weight was 65°82, it having lost 
35°68. The platina electrode weighed 52°76, and after it had 
been dried, with its brilliant coating of copper, 88°76; or an ad- 
dition of 36°00 had been gained. After carefully drying the 
scales and plates of metal which had fallen, 6-49 were obtained. 
From 35°68 deducting 6°49, the numbers 29°19 represent the 
weight of metal and alloy which in this solution caused the de- 
position of 36:00 of copper. ‘Taking the determination of Ber- 
zelius, 30°86 of pure iron would have been required in a neutral 
solution ; I shall hereafter allude to the peculiarity of this action. 

The positive part of the alloy dissolved, contained— 


Nickel, ‘ ‘ 1-274 

35-680 


While in the negative, or undissolved alloy, the metals have the 


following relation— 


Nickel, ‘ ‘ 2-483 
Bisulphuret of iron, . 0:333 


Reduced to per centum proportions— 
Iron, T7137 
Alloy dissolved, ;Nickel, . . 3570 
| Chlorine, . 
lron, ‘ 10297 
Alloy separated, 18:189 ;Nickel, . . 6959 
Bisulphuret of iron, 0°933 
Another slip from the interior of a mass was wholly decom- 
posed ; 29°64 grains dissolved, caused the precipitation of 36°42 
grs. of copper. The negative alloy, weighing 6-78, contained— 
Nickel, . ‘ ; ; 2774 
Bisulphuret of iron, . ‘ ‘312 
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In 100 parts, alloy dissoved, 81-755, Iron, nickel and chlorine. 
Iron, . ‘ 9-940 

alloy separated, 18-245, Nickel, 7465 
Pyrites, ‘840 

The unequal distribution of the negative alloy throughout the 
mass prevents the ultimate analyses of any two portions afford- 
ing the same numbers; and it is not certain that only one nega- 
tive alloy exists. When a silver salt, especially the sulphate, is 
used in the proximate analyses, some parts of the negative alloy 
become firmly plated with silver, indicating a mixed composition 
in the alloy. 

Your discovery of chlorides in this wanderer from unknown 
regions is a fact of interest, not so much on account of its add- 
ing more to the number of the constituents already known to 
belong to meteorites,—its significance and importance in my 
view are rendered more prominent, by their direct relation to a 
state which a part of our earth might once have exhibited ; fa- 
voring the conclusion that the chlorides and hydrochlorates of 
our rocky strata may have resulted from the decomposition of 
metalloidal chlorides existing with the metallic bodies from which 
our rocks have been formed, the presence of our atmosphere 
and moisture being sufficient to destroy a state of repose and 
carry it to the one of constant changes which we observe. 

With high regard, A. A. Hayes. 


Roxbury Laboratory, November 1, 1844. 


Art. XV.—Effect of a contracted space in obstructing the Vi- 
brations of a Mercurial Pendulum ; by Grorce Baker. 


While adjusting a mercurial pendulum, last autumn, which I 
put to my regulator, I had occasion to observe closely the changes 
in the ares of vibration, which led to some investigation of the 
cause. I found that during the last three days of the descent of 
the weight, the vibrations were diminished 0° 6’ on each side of 
the point of rest, which I attributed to the near approximation of 
the weight to the ball of the pendulum, causing an obstruction to 
the displacement of the air by the motion of the pendulum, and 
as I anticipated, caused the clock to dose during this portion of 
the weight’s descent, whereas during the other portion, when 
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the weight was above the ball, it gained about as much. The 
time of winding is Saturday evening, and the bottom of the 
weight reaches the top of the jar of mercury on Wednesday 
morning, and descends about four inches, or half its length, be- 
low it, before the time of winding; passing within about five 
eighths of an inch of the side of the jar and in a line with it. 
I found that on winding up the weight, the vibrations would at- 
tain their usual length (1° 20’) in about thirty minutes. I found 
also, that by opening the door of the clock when the weight and 
pendulum ball were in conjunction, the vibrations would imme- 
diately increase and soon extend to 1° 30’. 

Further confirmation of the evidence that these changes were 
caused by the obstruction in the passage of the air, was furnished 
when I had occasion to take out the glass door of the clock and 
put in one of wood, (temporarily,) which diminished the distance 
from the ball of the pendulum from three fourths to one fourth 
of aninch. This change caused a decrease in the arcs of vibra- 
tion, of 0° 12’ on each side of the centre, and a loss in time of 
three seconds daily. On replacing the glass door, the usual vi- 
brations of 1° 20’ were resumed, and the time corrected. 

It is well known that the velocity of steam vessels and canal 
boats is much diminished, by shoal water in narrow passages, 
where the escape of the water displaced by the boat, is obstruct- 
ed on the same principle by which the weight of a clock ob- 
structs the escape of the air displaced by the motion of the pen- 
dulum, when confined in a small space. 

It may be well to state, that the jar of my pendulum is eight 
inches in depth, and two inches in diameter inside. The col- 
umn of mercury is seven inches, and the weight of the whole, 
with the rod and jar frame, is twelve pounds. The weight is of 
lead, cased in brass; length, nine inches and fivé tenths; diame- 
ter, one inch and four tenths; shape, round; weighs five pounds 
and three ounces, and is suspended by a double line and pulley. 
Depth of the clock case in the clear, five and a half inches; 
width at the centre of oscillation, fourteen inches; and extends 
below the bottom of the jar three inches. 

Since recording these observations, I have read a chapter in 
Read’s Treatise on clock and watch making, on pendulums, 
(which I had overlooked,) where I find an account of similar 
experiments, although the influence of the weight on the motion 


158 Fossil Footprints of the Connecticut Valley. 


of the pendulum, is not explained on precisely the same principle 
which I had adopted. 

In another chapter in the same volume, the effect of the weight 
when opposite the pendulum ball to lessen the arcs of vibration, 
is attributed to mutual attraction, by some artists, and by others, 
to the motion of the weight communicated by the pendulum, 
and acting upon it reciprocally. 

So far as I have had opportunity to extend my inquiries among 
practical horologists, I have found that the effect of confined air, 
and especially the influence of the weight on the motion of the 
pendulum when opposite the ball, and near to it, have been very 
little known or regarded. 

On this account, perhaps the publication of these observations 
may be of some importance, and may elicit a valuable communi- 
cation on the subject. 


Providence, June, 1843. 


Arr. XVI.—Description of Fossil Footprints in the New Red 
Sandstone of the Connecticut Valley ; by James Deane, M. D. 
(With a plate.) 


Tue impressions illustrated by Plate III, are footprints of ex- 
tinct quadrupeds, from the new red sandstone of Connecticut 
River; vestiges of unknown animals, of whose affinities we 
have no other knowledge than what is derived from analogical 
science. But the geological position of this rock assures us that 
the epoch in which these inhabitants of an infant planet lived, 
was immensely remote, and this antiquity alone invests them 
with extraordinary interest. 'To see upon the smooth stratified 
rock the successive steps of extinct animals, indisputable and 
imperishable, sunk like a die, more perfect and inconceivably 
more enduring than the proudest achievements of human skill, is 
a sublime spectacle, because it creates the sentiments of sublim- 
ity and awe. ‘The history of fossil footprints, although of recent 
date, is replete with amazing facts, yet we seem to have just 
entered the vast regions of inquiry, for new developments are 
constantly unfolding, some remarkable for grandeur of propor- 
tion, and others for exquisite beauty and preservation. 
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The successive steps of three individuals derived from distinct 
localities, are grouped upon the plate, which at first view imparts 
to it a crowded appearance ; but a slight examination will rectify 
this apparent confusion. Fig. | is a course of consecutive foot- 
steps, accurate in size and order of occurrence. Fig. 2, alternate 
impressions, in their natural relations of size and place. Fig. 3, 
also alternate impressions, but not in their relative order, the 
capacity of the plate being inadequate to that design. These 
footprints are drawn with elaborate care, and may be relied upon 
as being, in a very high degree, correct copies of the originals. 

It was not until six years after the ornithological footsteps 
upon the same rock attracted my attention, that I discovered these 
cotemporary impressions, notwithstanding vigilant search had 
been made during this interval. The disclosure of several species 
of reptiles in the equivalent rock of Germany and England, ren- 
dered it nearly certain that sooner or later the vestiges of kindred 
animals would be found upon our own strata. Prof. Silliman, in 
his anniversary address before the Association of American Geol- 
ogists in 1842, remarked, “that it was certainly possible (speak- 
ing then of Ornithichnites) that among the impressions of this 
period, if not among those already discovered, may be found 
some of the Batrachians and Chirotheria of England and Ger- 
many.” I had previously submitted to Prof. Hitchcock an ex- 
ample of anomalous tracks from Turner’s Falls, (fig. 1,) which 
he conjectured might be those of a quadruped. But up to this 
year no corroborating evidence appeared to sustain this belief, 
and Mr. H. meanwhile published an account of them in the first 
volume of Transactions of American Geologists, including them, 
however, in his order Dipodichnites, or bipedal footsteps.* But 
recent explorations have established the quadrupedal origin of 
this example, by the concurrent discovery in adjacent localities, 


* The language used by Prof. Hitchcock, after describing the above impressions, 
fig. 1, (see his figure 9, Pl. XI, and description, Proceedings of Assoc. Am. Geol. 
p. 262,) is: “*'The probability therefore is, that this is the track of a quadruped. 
Indeed its appearance is like the track of a four-footed animal. Yet it differs 
from the Chirotherium in having only three toes beside the thumb. Still the 
shape of the toes corresponds well to those of the Chirotherium. If I am not 
mistaken, then, this is the first example in which I have any certain evidence that 
any of the numerous tracks upon the sandstone of the Connecticut valley were 
made by a quadruped: though as will be seen by reference to my Final Report, I 
strongly suspected such might be the case in respect to several of them.”’—Eps. 
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of those varieties represented by figs. 2 and 3, and Mr. H. has con- 
sequently arranged the original in the order Tetrapodichnites, a 
term signifying four-footed tracks. 

A critical inspection of the several footprints delineated upon 
the plate, discovers a general similitude, although the contrast in 
magnitude is so considerable. ‘The comparison is most intimate 
in those examples represented by figs. 1 and 3, the toes being 
pachydactylous, or stout, short and blunt, lying in contact, and 
diverging but slightly. In fig. 2, these members are compara- 
tively long and slender, or leptodactylous, much separated, yet 
fall in nearly parallel lines. In two instances only are the toes 
surmounted with claws, which appendages are short and pointed. 
But the disagreement between figs. 1 and 3, and fig. 2, is ob- 
vious in length of stride, that of fig. 2 being equal to fig. 1, while 
the foot is not one fourth as large. This disproportion alone 
separates the animals, by which the respective impressions were 
made, into distinct species. ‘The small imprints cannot be re- 
ferred to the young of the larger animals, because, on this hypo- 
thesis the length of step would be in correspondence with the 
diminished size of the individual. The route of fig. 2 is nearly 
in a direct line, while in fig. 1 it is, irregular or tortuous, which 
explains the advanced position of the fore feet in this instance. In 
both fig. 2and fig. 3, the fore feet fall a little within and a little in 
advance of the hind feet, and this is the natural order in several 
other examples which 1 have seen, the two impressions being 
nearly incontact. The identity of the impressions is further main- 
tained by the equal distribution and arrangement of the toes, each 
foot having three pointed forward, and a stout thumb standing 
obliquely inward. The difference in point of size between the 
hind and fore feet, and the divergence of these organs, are gene- 
ral peculiarities. In fossil footmarks of birds the central toe al- 
most invariably points in the direction nearly, of the succeeding 
impression of the opposite foot, or the axis of the foot is in re- 
verse order to that of the quadrupedal members. 

The impressions represented by figs. 1 and 3 were unquestion- 
ably produced by identical animals. They display the same 
massive toes and other affinities, the distinguishing difference 
being that of size. In numerous examples of this variety, hold- 
ing an intermediate grade in respect to proportion, the same broad 
tarsus and fleshy toes exist; but as has already been intimated, the 
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distinction between this variety (denominated Batrachoidichnites 
Deweyi by Mr. Hitchcock) and that marked fig. 2 is so manifest, 
that they are at a glance seen to be dissimilar.* ‘The slender toes 
and disproportionate length of stride of the latter variety are pe- 
culiar distinctions. In the great number of Ornithichnites I 
have studied, I do not remember an instance where this dispro- 
portion of the feet and stride was so unequal. ‘The shortest step 
of the sandstone bird is rather less than that of this diminutive 
quadruped, while the area of the foot is several times greater ; 
hence the four-footed animal, although extremely small, must 
have been elevated upon legs bearing a corresponding relation to 
its attenuated toes. ‘These quadrupeds, congregating promiscu- 
ously with the ancient birds, probably derived the materials of 
their support from the same element; and it remains to be con- 
sidered whether the extinct species have their representatives in 
the living, or in other words, whether from the arrangement and 
configuration of the impressions, the natural affinities of the an- 
cient animals can be determined by comparison with those that 
now live. 

This problem can only be solved by applying the potential 
law of correlation of function. If the dental or osseous systems 
could be obtained, the restoration of the animal would not be a 
difficult task in competent hands; and with the perfect cast of 
its foot, it would seem that a conclusion almost as satisfactory 
might be reached ; for the fashion of an animal's foot is an indi- 
cation of its character scarcely less valuable than the peculiar 
structure of the teeth and bones. The mutual correspondence, 
or the indispensable relation between the several systems uniting 
to execute the designs of organization is so unerring, that by the 
discovery of one organ the others are inevitably indicated. The 
footprints of all animals with which we are intimately acquaint- 
ed, irresistibly lead us to determine the kind making them ; and 
this principle is so universal, that if we can find an existing ani- 
mal whose footprint shall resemble the fossil impressions, we 
may conclude that there is a necessary resemblance throughout 
the entire organization of both animals. When the footmarks 


* The resemblance of Dr. Deane’s figure to that given by Dr. Hitchcock of his 
B. Deweyi is certainly very strong. Compare fig. 10a, PI. III, p. 308, Vol. xvii, 
of this Journal, with the figure by Dr. Deane accompanying this article.-—Eps. 
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of birds were discovered in 1835, their resemblance to the feet 
of existing birds was so palpable, so absolute, that their origin 
was instantly recognized; and when the celebrated footsteps 
upon the sandstone of Hildburghausen were discovered about 
the same time, the laws of analogy were applied to solve the 
mystery, which resulted in the belief that the animal by which 
they were made had its type in living species, and this opinion 
was not long after fully corroborated by the discovery of the ani- 
mal’s bones. In fact, as the teeth of animals indicate the feet, 
and both teeth and feet indicate the intermediate organs, it isa 
sound conciusion that the order may be reversed—viz. the feet 
may indicate the teeth, and consequently the several organs that 
constitute the animal economy. 

It is fortunate for the investigation of these unknown foot- 
steps, that the exact knowledge concerning the German impres- 
sions is available in arriving at a satisfactory conclusion ; for the 
resemblance between these remote examples is perhaps as com- 
plete as will be found upon comparison with the feet of living 
animals. ‘This resemblance, aside from the vast disparity of 
size, is intimate; the main distinction consisting in the unequal 
number of toes, the American specimens having four and the 
European five each ; a difference which of itself only separates 
them into species, the essential type still existing in each. But 
the peculiar similitude, and the most apparent and indeed most 
valuable, is the disproportion in respect to size between the ante- 
rior and posterior feet. ‘The latter are thrice greater than the 
former, and this distinction points to the living type which is 
found in the Batrachian order of reptiles; or possibly it may exist 
in the lowest grades of mammiferous animals, the same inequality 
or lack of symmetry being also observed inthem. Viewing these 
sandstone vestiges to indicate either class, and associating them 
with ornithic impressions, the laws of analogy refer the animals 
by which they were made to the condition of those existing 
species which are supposed to be their representatives. It is 
a doctrine now well established, that the remarkable footprints 
of birds are due to aquatic varieties allied to existing Gralle 
or waders—birds inhabiting margins of waters, and traversing 
muddy shores and shallow bottoms which were alternately sub- 
merged and exposed to the sun’s action. The existing Batra- 
chians and numerous kinds of the Gralla occur promiscuously, 
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and derive their subsistence from a like littoral origin, and thus 
concur to demonstrate the affinities of their ancient progenitors. 
Hence too this view supplies a palpable illustration of the im- 
mutability of Creative Design; for the individuality of entire 
races of animals is thus proved to be perpetuated through a pe- 
riod of time too vast for comprehension or even conjecture ; and 
although living forms have been modified by the force of exter- 
nal influences, still the essential truth indicated by these aston- 
ishing remains stands out in bold relief. This is but a single 
exemplification of the eternal laws that rule the material uni- 
verse, as revealed by the science of geology ; but every indica- 
tion of past life impressed upon the enduring rocks is an irresist- 
ible truth, which eloquently records a page of the earth’s history 
before it came under the dominion of man. 

The relative disproportion of the feet of these extinct animals 
does not comprise the only feature upon which a comparison can 
be instituted; the identity exists also in the configuration and 
arrangement of toes, which appear to sustain the same charac- 
ter in reference to structure. They are massive, the thumbs 
stand in the same oblique direction, and the impressions upon 
the plate only lack the fifth toe to sustain with those of the Chi- 
rotherium* a harmonious relation, strengthening the presumption 
that the animals by which the several impressions were made 
were members of the same family. This conclusion furnishes 
a geological principle of importance in establishing also the anal- 
ogy of the rocks upon which the several examples of footsteps, 
American and European, occur. The identical nature of organic 
remains supplies a beautiful law to prove the analogy of remote 
geological formations; and not only do these footprints, but sev- 
eral varieties of vegetable impressions, and impressions of fishes 
and other important fossils, concur to sustain this principle. 

It is to be regretted that in investigating this obscure subject, 
the facilities of illustration by recent footsteps of Batrachian rep- 


* | adopt this term because it is intimately associated with the German impres- 
sious. Itis however well known that the animal by which it is believed these 
footprints were impressed is now denominated by Prof. Owen Labyrinthodon, 
from the intricate structure of the animal’s tooth. “I can never forget,’’ says Dr. 
Mantell, “the astonishment and delight with which Dr. Buckland, Prof. Agassiz 
and myself observed for the first time the marvellous structure of the tooth of the 
Labyrinthodon, displayed to us by Prof. Owen before his splendid discovery was 


communicated to the scientific public.”-—Medals of Creation, p. 788. 


} 
4 


164 Fossil Footprints of the Connecticut Valley. 


tiles are inaccessible. But it is hoped that these discoveries will 
attract the attention of naturalists who have given to the study 
of this class of animals particular attention. In illustrating the 
meaning of these new fossils, the difficulties to be encountered 
are superior to those connected with ornithic imprints. With 
the great class of birds we become insensibly familiar by con- 
stant association; but the natural element of the Batrachians, 
their obscure retreats, and the meagre opportunities of seeing the 
imprints of their feet, are obstacles which combine to baffle ac- 
curate comparisons. ‘lhe progression of all birds when moving 
upon the feet is by the same method nearly, but in the cold 
blooded amphibious Batrachians there is in this respect conside- 
rable diversity. In frogs, toads, &c. it is by a rapid succession of 
leaps ; while in salamanders, lizards, and the like, the method is by 
walking. ‘This is the case with the German footsteps and those 
now under consideration. Yet, as has been intimated, when we 
become as familiar with recent footprints of Batrachians as we 
now are with those of existing birds, the true relations of the 
extinct varieties can be determined. ‘The affinity of the Ameri- 
can and German examples is sufficiently intimate to remove all 
doubts of their mutual relations; but in the absence of bones, 
of which no instance has yet occurred in the stratified sand- 
stones of the Connecticut River, we must not omit when oppor- 
tunities occur, to institute comparisons with the footprints of 
those living animals that appear to be most nearly allied to them. 
It may be safely asserted upon this principle, that the quadrupedal 
impressions from 'Turner’s Falls are those either of Batrachian 
reptiles or of marsupial mammalians, of which two distinct spe- 
cies at least exist, and most probably three, as will be directly 
seen. 

It is the design of this article to communicate facts rather than 
to draw the necessary inferences; and with this view I have 
been at considerable pains to prepare an accurate plate, which 
the Editors have deemed sufficiently important to justify the ex- 
pense of publication, and to this drawing I would respectfully 
invite the particular attention of those naturalists whose oppor- 
tunities or pursuits may lead them to explore the laminated beds 
of new red sandstone. Upon the Connecticut River localities 
especially, and doubtless in most others, the minute traces of 
animals can be detected only by vigilant attention; and the 


> 
| 
| 
| 
| 


Fossil Footprints of the Connecticut Valley. 165 


most favorable time is when the sun’s rays fall obliquely upon 
the stratum and project a shadow into the shallow depressions.* 
I do not find them, except upon smooth surfaces—a fact indica- 
ting that the sedimentary elements of the face of the rock were 
deposited when nearly in a soluble state, and that the impress 
was made at the favorable period when the drying process allow- 
ed the impression to be most perfectly taken as well as retained. 
Ichnolites are frequently associated with rain-drop impressions, 
and I have always observed that when these are perfect, the ani- 
mal vestiges are remarkable for beauty. I observed during the 
past summer where a pool of water, the result of a shower, had 
gradually subsided, the surface of the earth was coated witha 
thin, shining, plastic sediment, which at first did not retain im- 
pressions ; but in a few days a slight shower pitted the surface 
completely, and footprints of frogs, birds, and dogs were ex- 
quisitely retained, illustrating with great force the exact process 
whereby ancient footprints were impressed and preserved. I re- 
moved samples containing both rain-drops and footprints, which 
are now in my cabinet, and are of the solidity of unburnt 
brick. I allude to this subject because it is important to the ob- 
server; it is a guide that may possibly save him from fruitless 
toil. Asa general thing, a smooth glossy surface free from grit 
is most promising; while coarse masses with granular surfaces, 
even though stratified, are usually barren. The habit of observ- 
ing correctly can be acquired only by labor, and these hints may 
not be useless in a practical sense to beginners in discriminating 
between the conditions that indicate the probability of success 
or the certainty of disappointment. 

My collection of ichnolites for the past year has not been ex- 
tensive, yet it comprises examples of peculiar interest. I have 
with Mr. Marsh obtained from a locality sini miles distant from 


* Since this article went to press, in examining a slab of ene Ornithichnites, 
by candle light, 1 was surprised to discover two rows of extremely minute impres- 
sions which had hitherto escaped my observation. When the rays fell in a direc- 
tion nearly horizontal, the impressions were perfectly distinct. Both examples 
were those of quadrupeds of the delicate variety illustrated by fig. 2 upon the 
plate. One of them consisted of five impressions corresponding in size and stride 
with fig. 2; but the other consisted of seven pairs of impressions, not one half as 
large, the stride being only three inches. This is by far the most diminutive ex- 
ample of fossil footmarks yet discovered, requiring a magnifying power to appre- 
ciate it correctly. Upon another portion of the same stratum was an example of 
this variety twice larger than fig. 2, distinct, with a stride of seven inches. 
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Turner’s Falls, aspecimen of Ornithichnites giganteus of stupen- 
dous proportions, the impression being no less than eighteen inches 
or half a yard in length, from the outer circumference of the tarso- 
metatarsal bone to the extremity of the central toe, and fourteen 
inches between the extremities of the lateral toes. The line of 
footsteps uncovered consisted of seven successive impressions, all 
of the same colossal dimensions; but three of them were sufli- 
ciently strong to be removed without being shivered to pieces. 
The impressions of the shank bone and of the several articula- 
tions of the toes are quite distinct, and each impression is sufli- 
ciently capacious to contain half a gallon of water. What was 
the real magnitude of this fearful bird? He maintained his su- 
premacy throughout the entire period of the new red sandstone 
deposition, while other varieties, though gigantic and powerful, 
became extinct. He was endowed with a physical frame fitted 
to endure the turbulence of the era in which he reigned the su- 
preme monarch of his race, and was finally exterminated only 
by the all-prevailing catastrophes that swept from the earth other 
vast creatures which were his cotemporaries but not his con- 
querors. 

Among these discoveries are two new varieties or Ornithich- 
nites. One of them six inches in length is remarkable for the ex- 
tension of the outer or long toe backward, three of the four joints 
being posterior to the first joint of the middle toe, which is 
anomalous. The slab contains a right and left impression. I 
have also discovered a row of singular impressions which I sup- 
pose to be those of a crustacean. ‘They are about one inch and 
a half in length by half an inch in breadth, rounded at the ex- 
tremities, shallow, but exquisitely perfect. They are placed ob- 
liquely, but are parallel with each other, and in this respect re- 
semble one of the rows in Prof. Hitchcock’s plate, published in 
this Journal, Vol. xtvu. I had not seen these plates at the time 
I discovered the specimen; and I broke it from the rock without 
any idea of the origin of the impressions, and unfortunately only 
removed a single row. I have since searched for its locality with 
great care, but have been unsuccessful in discovering the precise 
spot whence I obtained it. 

Since the preceding remarks were written out, the quarrymen 
in my employment have recovered several interesting slabs at 
Turner’s Falls, containing beasi:{il impressions of rain-drops, 
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and of several varieties of birds. But the slabs also contain evi- 
dences of a new quadruped, whose foot was two inches long and 
consisted of five toes. ‘The impressions are numerous and dis- 
tinct, showing the tuberous expansions of the joints, and in some 
instances the terminal claws. But I have given the impres- 
sions only a hasty inspection, and cannot be more definite until 
they have been thoroughly considered. Every visit to the sand- 
stone quarries discovers something new, and proves that this 
rock, which has until recently been considered to be nearly des- 
titute of the indications of organic life, except of fishes and a 
few lignites, is rich in the evidences of ancient life. or some 
reason not understood, this rock is unfavorable to the preservation 
of bones of animals; but it renders a full equivalent by retaining 
the exquisite impressions of their feet, and in some instances of 
their bodies. It is a mine of knowledge; beyond the signs of 
life hitherto described, many others are apparent, too vague to be 
compassed by any law$ of comparison that have yet been applied 
to them. 


Nore.—I cheerfully take this occasion to correct a statement 
in my rejoinder to Prof. Hitchcock’s reply, (Vol. xtvu, p. 401,) 
which does that gentleman unintentional injustice. In alluding 
to the labors of Mr. H. in developing the history of footmarks, I 
remarked that he was amply compensated therefor by virtue of 
holding a geological commission from the state of Massachusetts. 
I believed this to be strictly true ; but since the publication of the 
controversy, I have received a note from him stating that his first 
commission expired in 1833, and that his second was received 
late in the summer of 1837; consequently for three summers 
after the first discovery in the spring of 1835, he was not in the 
service of the state. ‘This explanation is due to Mr. H., and the 
mistake would have been corrected in the proper place if Mr. H. 
had not accidentally failed to receive a proof of my piece. 


Greenfield, November 20, 1844. 
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Arr. XVII.—Reply to a Notice of Shepard’s Mineralogy, with 
various Mineralogical Observations ; addressed to Mr. B. Sit- 
LImAN, Jr., one of the Editors of the American Journal; by 
Cuartes Urnam Sueparp, M. D., Professor of Chemistry in 
the Medical College of South Carolina. 


Remark, by the Editors.—It must not be inferred from our 
admission of this communication, that we recognize the right of 
authors to reply through ourselves to any critical remarks which 
may be made by the editors of this Journal upon their published 
works; unless it can be shown that we have failed to apprehend 
or have incorrectly stated their views. 

We are well satisfied that our remarks should have called out 
from Prof. Shepard a defence of his views, since by a comparison 
with the objections offered, our readers may be able to forma 
more unprejudiced opinion of the real nature of the pure natural 
history method. He says,— 


In your notice of the new edition of my Mineralogy, while 
speaking favorably of my merits as a cultivator of American 
mineralogy, you have been pleased to bring forward several ob- 
jections to the priuciples upon which the system in that treatise 
is constructed. As that method is the one according to which I 
have heretofore conducted my mineralogical studies, you will not 
think it strange that I am anxious to do away if possible the force 
of your objections, while I feel that it is, in some measure, de- 
manded of me also, if I would retain the character your notice 
still leaves me in possession of, as ranking among the most suc- 
cessful cultivators of the science in the country. 

I hold mineralogy to be simply a branch of natural history, 
that general department whose business it is to perform for the 
three great kingdoms of nature (the animal, the vegetable, and 
the mineral) the following services: first, to point out and de- 
signate by suitable terms the natural properties belonging to the 
various objects in each kingdom, (terminology ;) secondly, to set- 
tle the grounds of classification, (theory of the system ;) thirdly, 
to aflix names, (xomenclature ;) fourthly, to furnish a set of marks 
to enable the learner to determine unkown objects, (characteris- 
tic;) fifthly, to provide for each species a full description of its 
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properties, (physiography ;)—it being understood throughout, 
that the natural properties, viz. those neither manifesting any 
change in themselves, or leading to any in the substances which 
possess them during their examination, are the sole objects of 
attention. In this manner are obtained three independent sci- 
ences; viz. zoology, botany, and mineralogy, differing from each 
other in the natural objects to which they relate, while each by 
itself, proceeding from a comparison of natural historical proper- 
ties, gives rise to a collection of homogeneous information, and on 
this account strictly conforms to the logical idea of a science. 

It is plain that mineralogy thus developed has all that is ne- 
cessary to make it a science, inasmuch as it is wholly distinct 
from other sciences, and possesses the requisite singleness of aim 
and means, in respect to minerals,—its sole province being to illus- 
trate their natural properties, and thereupon to name, classify, dis- 
tinguish and describe the species. 

If mineralogy as I have defined it may be a science by itself, 
I see not why in the study of minerals, it may not be equally 
useful as are the correlative branches of zoology and botany in 
the study of animals and plants. ‘T'he objection that “there is 
a wide and irreconcilable distinction between the results of vital 
force in the production of organized forms and those of molecu- 
lar attraction which govern the characters of crystallized mine- 
rals,”’ lies only as it seems to me against the possibility of mine- 
rals being treated natural-historically, but does not show, in the 
event of its being practicable thus to consider them, that the ad- 
vantages supposed, would not result to the investigation of mine- 
rals. But that this difference of dynamics operates unfavorably 
to the natural history treatment of mineralogy 1 deny; and claim 
on the contrary, that the variety and constancy exhibited in the 
properties of minerals in consequence of the very absence of life, 
render those properties peculiarly available for the purposes in 
question. 

If you should still object that my method injuriously restricts 
the science, and prefer the ancient definition which allows to 
mineralogy every sort of information which relates to minerals, I 
have only to say, that when you have applied the same definition 
to zoology and botany, you have extinguished nearly the entire 
circle of the modern physical sciences, and reduced all our know- 
ledge of external things into three vast assemblages, which from 
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the magnitude, no less than from the heterogeneous character of 
each, would well nigh discourage the efforts of the most hercu- 
lean intellect. 

It is on these grounds then, that my treatise makes a distinc- 
tion between mineralogy, and the full knowledge of minerals ; 
and with this in view, you will see that I have no necessity to 
employ chemistry in “the determination and arrangement of min- 
erals,” not even “when it is corroborative of natural history,” 
while at the same time, I am far from denying the importance of 
the knowledge which may be acquired by chemistry. I do in- 
deed banish the blowpipe and analysis from mineralogy, though 
I am free to admit that I often resort to the use of both, but 
never under the idea that Iam then mineralogically employed, 
any more than I would hold you to be zoologically or botanically 
so, if you were analyzing feathers or rice. 

Having now as I trust fully shown that the treatise by no means 
disallows the cher ' study of minerals, although it does not 
recognize the results of chemistry as forming an integrant part of 
mineralogy, it is unnecessary for me to remark any farther on 
this head, than merely to say, that I do not take you to be in ear- 
nest, when you assert that a student who should prosecute the 
study of mineralogy on the natural history system, might with 
equal profit study a cabinet of glass of divers hues, since that 
would be to assert that a treatise composed on the plan in ques- 
tion, is occupied solely with the unimportant property of color. 

Difference of composition in the case of quartz and diamond 
is not then, as you seem to suppose, an accident with me, as an 
inquirer into the whole nature of these minerals, but only so far 
as I am a special mineralogist. Ido indeed know quartz from 
diamond on the grounds you mention, if by knowing them you 
refer (as is supposed ) to the power of distinguishing one from the 
other: and surely you will not deny these grounds to be both 
consistent with my system, and sufficient for the purpose. But 
if you intimate, that I would have the general student of mine- 
rals rest in the mere names determined natural-historically as a 
full knowledge of minerals, I reply that you misapprehend the 
structure of the treatise under consideration; because it refers 
the pupil, who has by means of it learned the name of a mineral, 
forward, to a general work, devoted to physiography, where he 
may find an enumeration of all the natural properties belonging 
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to the species, and to which is affixed in separate paragraphs and 
usually in smaller type a variety of other information drawn frora 
other sciences and here collated, not because it belongs to mine- 
ralogy, but for the convenience of the student, who would oth- 
erwise be obliged to refer for it to numerous, independent works. 

You observe in the next place, that “chemical characters alone 
are perhaps as insufficient as characters purely physical, in the de- 
termination of minerals.” It is perhaps impossible to settle this 
point from the history of the science, since it has scarcely ever 
been attempted ; the practice rather having been to employ both 
sets of characters together, sometimes leaning more to one side 
and sometimes more to the other. But to myself, it has always 
appeared that the uncertainty has been just in proportion to the 
preponderance allowed to the chemical side; while if evena 
parity in point of conclusiveness between the two methods could 
be established, I should yet claim that the pure method should 
be adopted in preference to the mixed, not merely on the score 
of logic, but also because it neither presupposes a knowledge of 
chemistry, nor leads the student to a harmful neglect of the nat- 
ural properties of minerals. 

You observe that “to the chemist, rutile and anatase, Silliman- 
ite and kyanite, white iron pyrites and iron pyrites, carbonate of 
lime and arragonite, garnet and idocrase, are identical substances.” 
It is true that in the present state of chemical science we are 
obliged to regard these sets as identical, unless the new research 
of Giocker* relative to one of the supposed varieties of white 
iron pyrites should lead to a single exception in the list; but be 
that as it may, all allow these substances to be different in mine- 
ralogy, in virtue of the non-identity of their natural properties, 
and not as you remark by the laws of dimorphism ; for the prin- 
ciples of this modern branch of physics do not establish it as ab- 
solutely certain that among many dimorphous bodies any such 
change of hardness and gravity attends that of form also, as 
would necessarily lead to the establishment of distinct species, in 
the case of dimorphous minerals. 

But not only do you object to the principle on which the prac- 
tical or determinative part of the work is founded; you allege 
also, that the tables “are too brief to enable the learner, who is 
unacquainted with the science to determine a species with facil- 


* Pogg. Ann., LV, 489. 


172 Shepard’s Treatise on Mineralogy. 


ity,”’ which obliges me to attempt their vindication from this new 
attack against their sufficiency ; for it may be recollected that the 
first edition of the treatise brought down upon my characteristic 
numerous objections from Prof. Det Rro, which I endeavored to 
controvert in Vol. xxvm, p. 312, of this Journal. In proof of 
your charge you merely cite the specific character of apatite, fol- 
lowing it up by this single observation, “This is all the informa- 
tion which the author thinks necessary to enable the learner to 
determine this species.” But in making this charge, you over- 
look the characters I have also given, in their proper places, for 
determining the class, order, and section, respectively, to which 
apatite belongs. You must be aware that my characteristic is 
no more liable to the charge made, than would that in botany be, 
because the usual specific character for the Cornus Canadensis 
(which is “herbaceous, leaves at the top whorled, veiny, involu- 
cres ovate, acuminate, fruit globose’’) is insufficient for its deter- 
mination. In both cases it is alike required that the characters 
for the higher ideas in the system be first availed of, beginning 
with the most comprehensive, and descending, gradalim, to the 
species. 

Before then you can affirm that my tables for determination 
are insufficient, you must show that a student with an individual 
of apatite in hand, after the use of the appropriate means for learn- 
ing its form, hardness, and gravity, cannot by the rules given re- 
fer it to its appropriate species. When this is done, you will 
have demonstrated the failure of my characteristic in respect to 
one of its 343 species.* 


* IT should be less anxious to vindicate the practical part of the treatise from the 
force of your objection, did I not suppose it to be the most original feature of the 
production. Indeed, it was the construction of a characteristic analogous to those 
employed in zoology and botany, which first led me to become a writer on this 
science ; and I may perhaps be allowed here to state the peculiarity of my method, 
as the subject is one of admitted importance, and respecting which my first re- 
viewer (Det Rio) remarked—* the mere attempt to solve a difficult problem is 
in itself worthy of praise, although the method be complicated, because it can be 
subsequently simplified.” This method has been greatly modified in the second 
edition, although its principal feature is still retained, which is that of distributing 
minerals into classes and orders on some general grounds, and then arranging the 
contents of the orders in a series depending on hardness, placing the softest first 
and ending with the hardest species; the hardness of each being given by the 
scale of Mous in a column immediately to the right of the names for each species 
in the list. Adjoining this and on the right again, is appended a column contain- 


ing the gravities of the species; and whenever it is supposed that these two prop- 
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After what has been already said, it is unnecessary to attempt 
to show that the little volume under consideration ever was in- 
tended “to go alone as a complete treatise.” It does not even 
advance to the most voluminous department in mineralogy, viz. 
the descriptions of the species; much less does it pretend to col- 
lect from other sciences the contributions they afford, in order to 
complete our knowledge of minerals. 

The review charges me with an inconsistency on the ground of 
nomenclature, for using Count Bournon’s name fibrolite, (which 
it declares to be obsolete,) while I at the same time set aside a 
number of well established names to make room for those of my 
own construction. But it is impossible that the name F'ibrolite 
can in any proper sense be said to be obsolete. It is indeed true 
that it was applied some time ago to a scarce substance, which 
until lately, was rarely seen in our collections and consequently 
but seldom referred to in the books, although its description has 
been constantly repeated in all mineralogical authorities. On 
what ground then could it be thought that I should drop this 


erties will not lead to the name sought, other information relating to form, struc- 
ture, fracture, lustre, &c. is added, in a column still exterior to the first. 

As the foregoing method was contrived with a view to bring minerals under a 
determinative process, analogous to that practiced in botany, (see Treatise, first 
edition, 1832, p. 138,) itis plain that the claim lately put forth by Berzetius in 
behalf of M. Norpenskeé Lp, that he was the first person who has made this at- 
tempt, is not well founded.* The title of this latter work is “Uckast till ett examti- 
nations system for mineralierna ;’ and Berzecivs says of it, that it is the first 
work ever published which has it principally in view to enable beginners to de- 
termine the species of minerals, as the sexual system of Linnaus does, in the case 


of plants. (Rap. An. Prog. de la Chim. 1844, p. 144.) 


* A similar method was employed as early as 1771 by Dr. John Hill in his Mineralogy, 
entitled A work on Fossils, arranged according to their obvious characters, with their History 
and Description under the articles of Form, Hardness, Weight, Surface, Colour and Quali- 
ties: The place of their Production, their Uses and Distinctive English and Classical Latin 
Names. 8vo. London, 1771. As the work is of considerable interest in the history of 
the science, especially of the natural history method, we give the follcwing quotations 
from the preface. 

“From these determinations alone of our senses, will be given a detail of the differences 
we find in fossils, under the heads of Form, Hardness, Weight, Surface, Colour, and Qual- 
ities, as distinguished by the taste, smell, or touch. ‘These distinctive marks will be dis- 
posed separately in so many columns; and to these will be added two more for the his- 
tory of the bodies, comprehending the place where they are found and uses to which they 
serve. ‘Thus the few words in our six first columns read together, will give the specific 
character of every fossil.” ‘The purpose of the book’’ is declared to be, “to lay down 
an arrangement of fossils; founded on their obvious characters and sensible qualities, ac- 
cording to which they may be known and disposed in method, without the skill of Chem- 
istry, or the fatigue of Experiments; without furnaces or aqua fortis.” The plan here 
indicated was carried out as perfectly as the state of the science then admitted. The 
Preface is a very lucid and philosophical exposition of the views taught by the school of 
the German mineralogist, Mohs. B.S. Jr. 
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trivial name for the more recent one of Bucholzite, which had 
erroneously, as it now appears, been given to the productions of 
another locality ? 

Of the new names charged to my account, Kraurite is Brer- 
tTHaupt’s, while Selbite and Carinthite are both Brooxe’s, the lat- 
ter given to render the trivial nomenclature uniform, and espe- 
cially for excluding purely chemical names. I plead guilty only 
to Oxacalcite and Beresofite, both of which were offered in sub- 
stitution of chemical designations, in accordance with the allow- 
ed rule that every mineral species is entitled to a trivial name.* 

Finally, the review sets it down as evincing the incorrectness of 
my principles, 1st, that I have brought forward on natural his- 
tory grounds, the following ill constituted species, viz. Quin- 
cite, Lincolnite, Goshenite, Lederite, and Washingtonite ; 2dly, 
that I have also erroneously proposed Chathamite, though ona 
chemical basis ; and thirdly, that I have done the same again in 
the case of Danburite, though you are not wholly sure whether 
this species is claimed in behalf of natural history or chemistry. 
To exculpate the treatise from the latter charge, it is enough to 
say, that it does not claim it in any sense whatever to be a spe- 
cies—a mode of vindication which also extends to Lincoinite, 
Lederite, and Washingtonite, the names which are numbered 
only, being supposed to rank as species, and neither of these four 
names being preceded by this token of specific character. 

The difference between us then, narrows down to the instances 
of Quincite, Goshenite, and Chathamite. 

Of Quincite, 1 know of nothing which can be said to its dis- 
paragement as an independent species. ‘The name Meerschaum, 
(sea foam,) under which you intimate it might be included, is 
generally esteemed to be a geological compound, rather than a 
mineralogical species. 

I agree that Goshenite, in the absence of well determined crys- 
tals, rather than for the want of a good analysis, (as you suggest,) 
occupies a precarious position among my list of species. Suill as 
you appear to feel a degree of hesitancy yourself, in referring it 
back to beryl, where it was first placed by Col. Gusss, and as I 
know this hesitation is shared by some of the best European 


. Did the trivial name crocoise, [as the name crocoisite was already in use, (made 
from Beudant’s crocoise,) it was the less necessary to propose another synonym, 
B. 8. Jr.] proposed by Beupant for chromate of lead, possess a termination more 
in accordance with our other names, I should not propose Beresofite in its place. 
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mineralogists, I trust that you will not allow this possible error, 
to have too much weight in deciding either against the principles 
of the treatise, or the general success with which they are re- 
duced to practice. 

Chathamitie was put forth as new, not for chemical reasons, as 
supposed, but simply from a difference of specific gravity between 
the Chatham mineral and white nickel. I may also add, that a 
degree of negative evidence still weighs in my own mind in favor 
of the correctness of the opinion, arising from the fact, that the 
mine though explored for months for this ore, has not as yet af- 
forded a single specimen which shows the crystalline form to be 
identical with that of white nickel, as might have been expected, 
provided the relationship you suppose, exists. 

In conclusion I have only to remark, that I regret taking up 
the pages of this Journal, devoted as it is to the records of Ameri- 
can science, with the present rejoinder ; but the unfavorable posi- 
tion in which your criticisms were calculated to place my trea- 
tise, appeared to leave me no alternative on the occasion, either 
as I valued my scientific reputation, or those systematic views in 
mineralogy, which have commended themselves so strongly to 
my understanding. 


2. Various Mineralogical Notices. 


1. Quincite—I find the variety with a conchoidal fracture to 
possess a hardness=60, and a gravity, from 2°05... 2°30. 

2. Lincolnite.—It is suggested by the editors of this Journal, 
(in the last number, p. 416,) that the angle 116° 45’...117° 15’, 
obtained by me for the inclination of the lateral faces of the 
Lincolnite, is simply that belonging to a secondary form of Heu- 
landite, in which the plane replacing the acute lateral edges, is 
so far produced as to extinguish the shorter faces of the primary, 
since such a supposition only has to account for an error of 2° 

5’... 2° 45’, which it is supposed may have arisen from the disad- 
vantageous method I was forced to adopt in determining my an- 
gles. 'To show that this suggestion is not very probable, I have 
to state, that I have repeated my measurements on another crys- 
tal, and found that the mean of five successive trials, gave 117° 
08’ 06” (the extreme being 117° and 117° 24’.) By the same mode 
of trial, 1 found the larger angles of a genuine Heulandite to be 
130° 15’, and the angles supposed to be identical with that de- 
termined by me for Lincolnite, 113° 38”. 
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3. Identity of Fibrolite and Sillimanite.—I have been led to 
regard these substances as identical, because in addition to an 
agreement in hardness and gravity, I had found nothing incon- 
sistent in their crystalline structure. For although no regular 
form of the first mentioned variety has been found, I have still 
observed that when a fresh longitudinal fracture of the Carnatic 
mineral is made, that in a strong light, (aided by a single lens, ) 
there come into view, the same brilliant, micaceous cleavages in 
the slender individuals composing the mass, as happens in the 
ordinary Bucholzite varieties of Sillimanite. 

4, Lederite.—Mr. J. D. Dana remarks in his Mineralogy, (2d 
edit., p. 422,) that this mineral “is identical in crystallographic 
as well as other characters, with common sphene,” an opinion 
which is also expressed in the last number of this Journal, p. 350, 
and again previously, (Vol. xvi, p. 36.) The mineral in ques- 
tion was removed by me from sphene, on account of its apparent 
inconsistency in cleavage, with the latter, as well as from its dis- 
agreement in angular values with any known crystals of sphene. 
In my original paper (Vol. xxx1x, p. 357) I suggested that should 
these discrepancies continue to be unaccounted for, and the min- 
eral be allowed a specific character of its own, that I should be- 
speak for it the name of Lederite. I object to the above method 
of restoring this substance to its former place, since the difliculty 
of cleavage still remains where I found it, and that of angles does 
not appear to me to be satisfactorily smoothed away, by saying 
that it differs but 1° 22’ in one angle, and 1° 36’ in another, from 
a figure of sphene contained in Mons’ Mineralogy. Besides 
it is not true, as asserted in one of the above notices, that my 
angles were obtained with the common goniometer. I am, 
however, far from denying that the two substances may yet be 
shown to coalesce; it is on!y here maintained, that the uncertainty 
hanging over the subject is where it was first left. 

5. Goshenite.—A crystal of this substance, lately obtained by 
me at the locality, affords a triangular plane on one of the angles, 
whose inclinations to the adjoining prismatic and terminal faces, 
are so near to the values of the corresponding angles in beryl, 
as to remove all probability that these minerals can be shown to 
be crystallographically distinct. 

6. Microlite—The dimensions of the controversy to which this 
little mineral has already given rise, seem half entitled to place 
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it under Gigantolite! Mr. Aveustrus A. Hayes, in his reéxamina- 
tion of microlite and pyrochlore, (Vol. xtv1, p. 158,) says that “as 
Mr. T'escuemacuer (his colleague in the controversy) has seen 
nothing in the reply of Prof. 8. leading him to doubt the correct- 
ness of his statements, he declined noticing the article,” while 
for himself, he shall still adhere to the chemical part of the dis- 
cussion, and “leave those rules which separate the microlite from 
pyrochlore, and place it with yttro-tantalite, their full influence.” 
He farther adds, that the absence of yttria, (whose presence was 
claimed by my research, ) is proved by repeating my own experi- 
ments, and further observes that my own results do not favor the 
conclusion I adopted. Fortunately for myself in this delicate con- 
juncture, where I am not allowed to interpret my own experi- 
ments, I have it in my power to bring the opinion of a third per- 
son, to whom ina chemical dispute I suppose my antagonist will 
at least be willing to defer. In his annual report on the progress 
of chemistry for 1842, Berzelius observes, ‘In the report for 1835, 
p. 208, there was a notice of a mineral, found in small quantity 
with the tantalite of Chesterfield, in North America, and to 
which the name of microlite was given. This mineral has been 
made the subject of two researches, (Silliman’s American Jour- 
nal, Vol. xiv, pp. 33 et 116,) which do not give, as would appear, 
an exact analysis of it, though they seem to prove that it is no- 
thing more than a yellow yttro-tantalite.” 

Mr. 'Tescuemacuer has, however, so far altered his mind as to 
come out again with the following notice, which he has publish- 
ed in this country and in England.* “'The close examination of 
above two hundred crystals, of the mineral named microlite by 
Prof. Shepard, and the comparison of them with about fifty crys- 
tals of pyrochlore from the Swedish localities, and from the Ural 
Mountains, resulting in their agreement in color, cleavage, crys- 
talline form and modifications, indicated to me in 1841 the com- 
plete identity of the two minerals, although Wohler’s analysis 
had decreed the latter to be a titanate, while Shepard’s had made 
the former a columbate of lime. 

“This identity, strenuously resisted by Prof. Shepard, although 
on grounds which show a very superficial knowledge of the 
whole subject, has been completely proved by subsequent analy- 
ses, particularly by that of A. A. Haves in Silliman’s Journal, 


* Boston Jour. Nat. Hist., Vol. IV, p. 50, and Lond. Ed. and Dub. Phil. Mag. 
Vol. xtvim1, No. 1.—Oct.-Dec. 1844. 23 
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Vol. xxx, p. 341, and its station as a columbate of lime, accord- 
ing to one of Suerarn’s analyses, confirmed. Dana’s Mineralogy, 
one of the arrangements of which is crystallographical, although 
in the last edition entering into every possible detail on these 
two minerals, singularly enough omits even an allusion to the 
above circumstance, notwithstanding its being so remarkable an 
instance of the power of crystallography, to indicate error in 
chemical analysis, even in hands like those of Wohler. 

“This mineral is an excellent exemplification of the difficul- 
ties which at present surround the natural arrangement of mine- 
rals, although chemical analysis is unquestionably hereafter des- 
tined to be its basis. The analyses of the dark colored crystals 
give as ingredients, columbic acid, lime, manganese, iron, tin, 
lead, uranium, &c. ; whereas the minute transparent yellow crys- 
tals are probably pure columbate of lime, or perhaps, even ob- 
taining their color from a slight admixture of oxide of uranium, 
as this color differs much in intensity in crystals of the same 
size. ‘These small transparent crystals are generally modified on 
the edges and solid angles of the octahedron; in the large dark 
colored crystals, these modifications are often nearly obliterared. 

‘My largest crystal of pyrochlore from the Chesterfield locality 
is three eighths of an inch at the base of the octohedral pyramid.” 

We have seen above in remarking upon the labors of Mr. 
Hayes, that in the opinion of Berzetivs nothing had been shown 
which could support the reference here made of microlite to py- 
rochlore, so far as the chemical evidence might be supposed to 
weigh. Let us now see what fresh proof from natural properties 
Mr. T’. has adduced. It is all contained in the first sentence of 
the paper, where he reasserts, that in point of color and crys- 
talline structure the two minerals are the same. But where min- 
erals affect, as in the present case, forms of invariable dimen- 
sions, nothing can be shown from structure ; which leaves him to 
fall back upon his first ground, viz. similarity in color, as his sole 
point d’appui in the discussion. Color however proves abso- 
lutely nothing as to the identity claimed. 

The whole mineralogical question then, if there still be any, 
comes back to the point where I had left it—viz. to the difference 
in regard to gravities. Pyrochlore has a gravity=420.. . 4°32. 
Microlite has a gravity=5-48...5°646.* Assoon as Mr. T. 


“ A fresh determination on a crystal weighing 4-63 grains, gives 5-646. 
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with his two hundred crystals (which is a twenty fold greater 
number than I have had the good fortune to see) shall by simple 
observation with the balance cause this discrepancy to disappear 
on the principle of insensible gradation, I shall cheerfully admit 
that my species vanishes by the same process from a mineralo- 
gical existence. But until a spirit of investigation shall stimu- 
late him to this, the only labor which really ever has been de- 
manded, I will suggest that he abstain from the use of all 
harshness of terms towards those from whom he may happen to 
differ on scientific points, and at the same time keep in mind 
that “conceit” as well as “ want of industry” are both capable of 
being displayed in other ways, as well as in that of erroneously 
propounding new species. 

7. Priority of discovery in the case of Uranite at Chesterfield, 
Mass.—lIt is claimed by Mr. Tescuemacuer in the Boston Jour- 
nal, Vol. LV, p. 13, that he is the discoverer of this rare American 
mineral at the above mentioned locality, and the claim is conceded 
both in Dana’s* and Aucer’st Mineralogy. By a reference to 
Prof. Hrrcucocx’s Report on the Geological Survey of Massachu- 
setts, p. 704, it will be seen that this observation had anteriorly 
been made by myself. Yours respectfully, C. U. Sueparp. 

New Haven, October 24, 1844. 


To Proressor SHEPARD. 


Dear Sir—I have very little to say on the subject of your 
reply, and that will be said in few words. You state that 
your treatise “does not claim in any sense whatever’ that Dan- 
burite, Lederite, Lincolnite, and Washingtonite, are species. 
These are not numbered as are the others, but the treatise no 
where states, as faras I can discover, that this variation indi- 
cates that the minerals included “are in no sense whatever spe- 
cies ;” the reader would infer that they were deemed only of 
less importance than others. Three of the species were institu- 
ted by yourself, and I would respectfully suggest whether there 
is a propriety in retaining the names of minerals which are of so 
doubtful character that they cannot be “claimed in any sense 
whatever to be species.” 

Chathamite.—If a single crystal of this mineral had been 
found of a form different from that which white nickel is sup- 


* Page 297. t Page 425. 
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posed to have, (a cube,) I grant that it would establish its spe- 
cific character, but the “negative evidence”’ seems to be as much 
against Chathamite as in its favor. 

Lincolnite—In your measurement of Heulandite you suppose 
M :é to correspond with the lateral angle of Lincolnite instead 
of T’: é@, as shown by usin the last volume, p. 416. Taking 
your new angles of Heulandite as correct, they give us 116° 17’ 
for the angle T':é@, or the prism of Lincolnite. This angle is 
1° 5’ nearer your measurement of Lincolnite than that deduced 
on the page referred to. 

Lederite.—In your original description of Lederite, (this Jour- 
nal, Vol. xxx1x, p. 359,) you state that the limits of variation in 
the observed angles “ were generally within 40’.” We find on 
comparing the angles with one another, reasons however for as- 
suming much larger limits ; for example, if the angles P : a and 
M:a (see the volume just referred to) are correct, P: M is ne- 
cessarily 2° too large, as results from the fact that the three an- 
gles of a triangle equal 180°, so also if P:c¢ and M:c are cor- 
rect, P: M is 1° 10’ too much; and if M: 0b is correct, M: M is 
2° out of the way. ‘here is therefore some reason for the al- 
lowances that are made in Vol. xtvi of this Journal. 

Mr. Dana has handed me some new measurements with the 
reflective goniometer of the so-called Lederite, made on a small 
and bright crystal, put into his hands by myself, (from Ham- 
mond,) in order if possible to settle the claims of this mineral. 
The crystal is nearly identical in form with that figured by your- 
self, except that the smaller planes are too minute for measure- 
ment. He obtained, as he informs me, the following angles for 
M:M, (r:rof the figure in Vol. xiv1, p. 36,) which are the 
results of the first five trials, and were obtained without previ- 
ously acquainting himself with the particular angle of sphene, to 
which he supposed them to correspond. They are as follows: 
113° 26’; 113° 14’; 113° 12’; 113° 28’; 113° 367. 

The mean of these angles gives 113° 234’ for r: r (M: M) in- 
stead of 112° 10’ as stated by you. Nowr:,r is given by Phillips 
(in which it is called d’ on d’) at 113° 24’, and by Mohs at 113° 27’; 
a coincidence leaving little doubt of the identity with sphene. 
If the plane a in your figure is identical with Phillips’ e?, as 
seems probable, your angle a: a is within 40’ of the measure- 
ment of Phillips. Yours, &c. B. S. Jr. 

Yale College Laboratory, November 12, 1844. 
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Arr. XVIIL.—Abstracts of the Researches of European Chemists ; pre- 
pared for this Journal by J. Lawrence Smiru, M. D.* 


Guano.—From the increased importance that this manure is every 
day acquiring, many chemists have been induced to undertake analyses 
of the various kinds; and as the results are of general importance, it 
is well to give a statement of those recently made. They show a great 
variety of composition in this substance, and the necessity that the ag- 
riculturist is under of having its value properly estimated by a chemist 
before purchasing, as he may give the same price for two specimens, 
one of which may be three times as valuable as the other. 

MM. Girardin and Bidard (Ann. de Ch. et de Phys. Jan. 1844) find 
the following ingredients in a South American variety : 

Urate of ammonia; oxalate of ammonia; oxalate of potash; oxa- 
late of lime ; phosphate of ammonia; phosphate of potash; phosphate 
of lime ; phosphate of magnesia; sulphate of potash, chloride of po- 
tassium, and fatty matter—of the three last, very little. 

This composition is the same as that of the excrements of aquatic 
birds and poultry. These authors are inclined to think that the guano 
is a fossil excrement—the coprolite of some extinct race of birds. 
Carbonate of ammonia was found in some part of the specimen exam- 
ined, but it is not a constant ingredient, it being formed by the decom- 
position of urate of ammonia, which takes place in a moist atmosphere. 
The nitrogenous compounds of guano being those that fix its value, the 
quantity present in the above mentioned specimen was estimated and 
found to be as follows. 

Dry uric acid, . . 184, indicating, . . 6°13 nitrogen. 
Ammonia, .. . 130, . . 10°73 “ 


In 100 parts of guano,. . . . .. 16°86 
This is a larger proportion of nitrogen than is commonly found ; 
MM. Payen and Boussingault give from 5 to 14 per cent. as the result 
of their investigations. 
E. F. Teschemacher, (Phil. Mag. May, 1844, p. 394,) in an exam- 
ination of an African variety of guano, found 4 per cent. of humic 
acid combined with ammonia, with scarcely a trace of uric acid. In 


* Messrs. Editors—The great interest that it affords me of ascertaining what is 
going on from day to day in the European school of chemistry, has led me to sup- 
pose that many of your readers might be equally interested if they had the means 
of obtaining the information. I have therefore concluded to give quarterly notices 
of the most interesting discoveries in chemistry, of which this is the first. 

Yours, &c. J.L. 8. 

Charleston, Nov. 30, 1844. 
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consequence of this, the soluble part afforded a deep reddish brown 
solution. It is supposed that this humate of ammonia will act power- 
fully upon vegetation in addition to the other ingredients, which are 
those commonly contained in guano. The analysis of the specimen 
in question gave volatile ammoniacal salts—viz. 
Oxalate, phosphate, and humate of ammonia, and organic 
matter, containing 5 per cent. of ammonia, ‘ . 25:00 
Fixed alkaline salts, consisting of muriate, sulphate, and 


Phosphates of lime and magnesia, . ‘ ‘ . 32-00 
Earthy matter, . ‘ ‘ 2:00 

100-00 


W. Francis (Chem. Gazette, May, 1844) has also analyzed the Af- 
rican guano, and found 5°50 per cent. of humic acid, and 9°70 of am- 
monia; 100 parts furnished volatile salts, as 

Oxalate, muriate and carbonate of ammonia, combustible 

organic matter containing 5°50 of humic acid, uric acid, 


and extractive matter, and 9°70 ammmonia, = . . 42:59 
Phosphates of lime and magnesia, . ‘ 22°39 
Residue insoluble in nitric acid, (sand,) 081 
Alkaline salts, chiefly phosphates and chlorides, with a 

small quantity of sulphate, 7-08 

100-00 


From this analysis the author supposes that the African guano has 
been subjected more to the decomposing influence of the atmosphere 
and water than the South American; and in support of this, mentions 
a remarkable specimen examined by Fritzsche—it was a dry, coarse 
powder, containing some large compact masses of a yellowish brown 
color. The compact portion exhibited a stratified appearance, the 
strata being compressed and undulating. The strata were of two 
kinds, one of a brownish yellow color, consisting principally of urate 
of ammonia, the other of a blackish gray or dark brown, being princi- 
pally clay. Both layers alternated regularly; all the layers of clay 
have an insoluble white coating of urate of ammonia, which would 
seem to prove that the guano in question has acquired its present state 
through the agency of water. Feathers, vertebrae, and fragments of 
fish-bones occur frequently, as well as remains of plants and seeds. 
One specimen afforded 37 per cent. of anhydrous uric acid; another 
with very little argillaceous matter gave 59 per cent. The interposi- 
tion of argillaceous masses between the urate of ammonia and the 
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coating of urate of ammonia which adheres so firmly to the seams of 
the clay, serve to strengthen Mr. Francis in his belief that the guano 
could not have been deposited by the birds as it now occurs, but that 
water must have acted some part in the formation of this deposit. In 
conclusion it is stated that from the existence of so much ready formed 
ammonia in the African guano, it would be extremely stimulating to 
vegetation at first, but that its power would soon be lost unless it was 
previously mixed with something to fix the ammonia, as gypsum or 
charcoal; on the contrary the species containing the uric acid, from 
its slow decomposition, would be a constant source of nitrogen propor- 
tionate to the growth of the plant. 

J. Denham Smith has communicated a very interesting article to the 
Chemical Society upon the subject of the South American guano. 
(Chem. Soc. Mem. Vol. II, 140.) All that can be introduced here is a 
tabular view of his minute analyses. 


| 1, | 2. 3. 4. 3. | 
Water, 222-00 315-00 20420 10666 77:00) 
Muriate of ammonia, 25°50) 35°22) | 443 30°30) 
Sulphate of potash, 80-00) | | 
| « | Sulphate of soda, trace | 37-90) 25944 12:23 191-77 
| = | Oxalate of ammonia, 74:00} 100-38; 93-90 | 
| = | Oxalate of soda, | | | 10563) 
| Phosphate of ammonia, 63°30) 30:06, 61-24 trace | 
| = | Phosphate of lime, | 12°56) 
| = | Phosphate of potash, | 20-02) 77:32, 1494 49-47 
| @ | Phosphate of soda, 35-82 | 3°60, 
| Chloride of potassium, | | 41°63) 
Chloride of sodium, 29°22, 9:50 286-31) 
LOrganic matter, 15°00| 61°74 6°68 2°40, 25°53) 
{Urate of ammonia, 154:18, 25°12 
2 Uric acid, | 25 16) | 
#2 )Phosph.amm.andmag.' 5°64 4:04) 7:84 1:33) 
‘2 * | Phosphate of soda, | 1:20) 1-28 | trace | 
2 |Phosphate of lime, | 1:86, 2-88 | 1137) 1:10 
% |Organic matter, | 11-18} 6:38} 860 10:00 7:56 


‘Oxalate of lime, 25°60} 107-26] 109-58 
Phosphate of lime, 197-50] 192-00] 62-70, 664-47, 131-13, 


| 2 | Phosphate of magnesia,’ 20°30/ 8°74 30°56, 25°80) 

| = | Humus, | 25°36) 20°60 8-62 | 29-73 

| = J Organic matter, 11°40 18°36, 

Water, 42:42} 49-74 80-60 | 

| Sand, &c. | 15°60) 16°48 7:20, 20°43 4:20) 

™ | Oxide iron and alumina, 1:50 
Loss, &c. | 0:44 1:50} 498 2-68) 


~ 1000-00'1000-00| 1000-00 1000-00 1002-22 


Nos. 1 and 2 were in the state of powder; 3, 4, and 5 were of the 
concrete variety. 
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The Combinations of Phosphorus and Hydrogen, by P. TuEnanp, 
(Compt. Rend. April, 1844, p. 652.)—In this research the chief thing 
worthy of notice is the discovery of a new compound of hydrogen and 
phosphorus, which is liquid at 10° C. (50° Fah.) and spontaneously inflam- 
mable in the highest degree. The smallest quantity of it imparts to hy- 
drogen and phosphate of hydrogen not spontaneously inflammable, the 
property of igniting immediately upon being brought in contact with the 
air. M. Thenard concludes that the so-called spontaneously inflamma- 
ble phosphate of hydrogen is not a distinct gas, but the other gaseous 
phosphate of hydrogen holding in suspense a small quantity of this 
fluid. It can be obtained by passing the ordinary inflammable phosphate 
of hydrogen through U tubes kept at 20° below 0° C., (—-2° Fah.) when 
it will be found to separate itself from the gas in the form of a limpid 
fluid. Composition Ph H?. The discovery of this compound tends to 
clear up all obscurity connected with the history of phosphuretted hy- 
drogen, and explains the cause of the want of uniformity in the analy- 
sis of this gas by various chemists. 


Partial Reduction of the Binoxide of Copper by Heat, by Favre 
and Maumeng, (Compt. Rend. April, 1844.)—The binoxide of copper, 
when heated to the temperature of melting copper, loses eight tenths 
of its oxygen, and is transformed into Cu’ O%. This points out the 
necessity of observing some precaution in mineral analysis where the 
copper is estimated as the binoxide. 


Albumen—its Solubility, by A. Wurtz, (Compt. Rend. April, 1844, 
p- 700.)—It has been generally supposed that albumen owes its solu- 
bility in water to alkalies or certain salts present in the fluids gene- 
rally containing it. Wurtz has proved that perfectly pure albumen 
is soluble in distilled water; and to procure the substance perfectly 
pure, he proceeded as follows. ‘The white of eggs mixed with twice 
its volume of water is passed through a piece of linen to break the cells, 
to this a little subacetate of lead is added, which determines an abundant 
precipitate ; (care must be taken not to add an excess of the salt of lead, 
as the precipitate might be redissolved.) The precipitate is washed and 
suspended in water, through which a current of carbonic acid gas is 
made to pass. ‘The albuminate of lead is thus decomposed, the albu- 
men being dissolved by the water. The filtered solution still contains 
a little lead, which may be got rid of by adding a few drops of hydro- 
sulphuric acid, then heating with precaution to 60° C. so as to coagulate 
a little albumen, which will carry down with it the sulphuret of lead 
formed. Evaporate at a temperature of 50° C., and the residue will be 
pure albumen, which has a slight acid reaction, decomposing the car- 
bonate and bicarbonate of soda, with the disengagement of carbonic 
acid, and the formation of a neutral salt. 
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Osmium and Iridium—means of obtaining them pure, by Fremy, 
(Comp. Rend. Jan. 1844, p. 144.)—One hundred parts of the residue 
of the platinum ore after the platinum has been entirely extracted, is 
fused with 300 parts of nitre, and kept red hot for an hour; after this 
calcination it is poured upon a metallic plate, taking care to protect the 
skin from the vapors of osmic acid. The mass is introduced into a 
retort and treated with nitric acid, which disengages the osmic acid that 
is to be condensed in a concentrated solution of potash; that is after- 
wards to be treated with a little alcohol, which causes the formation of 
a salt, (osmite of potash,) and its subsequent deposition in the form of 
a red crystalline powder; the salt can be washed with alcohol. By 
adding to the osmite a cold solution of sal ammoniac, it is first dissolv- 
ed, and subsequently decomposed, giving rise to a yellow salt but 
slightly soluble in water. It is from this that the pure osmium is ob- 
tained by heating it in a current of hydrogen gas. To obtain the pure 
iridium, the residue left in the retort, after driving off the osmic acid, 
is first treated with water to wash away the nitre ; and the impure oxide 
of iridium afterwards dissolved in hydrochloric acid. To this solution 
sal ammoniac is added, which forms an insoluble double salt of iridium 
and ammonia, as well asa little chloride of osmium and ammonia. 
This impure salt is suspended in water, and a current of sulphurous 
acid gas passed through; this dechlorates the iridium salt, rendering it 
very soluble in water, while the double salt of osmium and ammonia 
is not altered. This soluble salt of iridium crystallizes in large prisms 
of a brown color from a solution of sal ammoniac ; and by heating them 
in a current of hydrogen, pure iridium is obtained. 


Hydride of Copper, by A. Wurtz, (Compt. Rend. April, 1844, p. 
702.)—This is a combination of hydrogen and copper, formed by dis- 
solving 1 part of hypophosphite of baryta in water, precipitating the 
baryta by sulphuric acid, and adding to the filtered solution 0°8 parts 
of the sulphate of copper in solution, (concentrated ;) the mixture is 
then gently heated to a temperature not exceeding 70° C. (158° Fah.) 
and not even that, if hydrogen escapes. It isa yellow powder, presenting 
the appearance of kermes; in washing it is necessary to do so with water 
deprived of air, and in an atmosphere of carbonic acid. When dry, it 
inflames in chlorine ; hydrochloric acid acts in a singular manner upon 
it, decomposing it with the production of a lively effervescence of hy- 
drogen, and the dichloride of copper is formed. This is very remark- 
able, as hydrochloric acid does not act on copper when alone, and one 
would presume that it would be less apt to do so when hydrogen was 
present ; but this is another instance of the remarkable decomposition 
by contact, as in the case of the peroxide of hydrogen, &c. In the 
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reaction just mentioned, hydrogen escapes from the acid as well as 
from the hydride. The composition of this body is 
corresponding to Cu® H°. 
The copper combines with 1200 times its volume of hydrogen. 


Transformation of Fibrine in Butyric Acid, by L. Ficvier, (Compt. 
Rend. April, 1844.)—By leaving fibrine in contact with the air during 
the heat of summer, it liqucfies completely at the end of eight days, and 
the results of the putrefaction are carbonic, acetic, and butyric acids, 
andammonia. Butyric acid can also be formed from fibrine by heating 
it along with potash and lime to the temperature of 160° or 180° C. 


On the comparative Composition of Recent and Fossil Bones, by J. 
MippteETon, (Lon. and Ed. Phil. Mag. July, 1844, p. 14.)—The whole 
drift of this article is to prove that the accumulation of fluorine in fossil 
bones has been caused by infiltration ; it being shown that fluorine ex- 
ists in the deposits from various waters: as for instance, deposit of a 
chloride of lime vat; deposit in a water-conduit pipe of a coal mine ; 
stalactitic deposit from the old red sandstone ; deposit in a wooden pipe 
for conducting water from a building ; deposit from a kettle used solely 
for boiling water; deposit from a portion of a vein of sulphate of ba- 
ryta from the old red sandstone above mentioned ; fossil wood from 
Egypt fossilized by infiltration of carbonate of lime; fossil wood from 
Egypt fossilized by infiltration of silica. These statements are follow- 
ed by numerical results of various analyses of fossil bones, most of 
them containing as much as 1] per cent. of fluoride of calcium. In 
recent shells there was found 0°79 per cent. of fluoride of calcium. In 
a fragment of a Greek skull 2000 years old, 5-04 per cent. fluoride of 
calcium. In the skull of an Egyptian mummy, 2°35 per cent. fluoride 
of calcium. Skull recovered from the wreck of the Royal George, 
1-86 per cent. fluoride of calcium. Recent skull, 1°99 per cent. fluo- 
ride of calcium. The skull of a foetus six and a half months old con- 
tains as muchasan adult’s. The conclusions of Mr. Middleton are, that 
water drank is the source of fluorine in recent bones, and deposition 
from water the cause of its accumulation in fossil bones. He rejects 
altogether the hypothesis that the source of fluorine in animals may be 
their food, but with what justice I cannot see ; for if all waters contain 
fluoride of calcium, and leave this salt in the bony structure of animals 
using it, most surely it must be left in the fibres of plants that imbibe 
the same, which being food of animals, may furnish to these latter 
what it has accumulated from the water. 


On the occurrence of Fluorine in recent Bones, by C. Davseny, 
(Lon. and Ed. Phil. Mag. 1844, p. 122.)—It would appear that the ex- 
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istence of fluorine in recent bones has been fully illustrated by this 
research. The author mentions that the two great difficulties in the 
way of its detection are the animal matter and carbonates, both of 
which are to be got rid of before fluorine can be satisfactorily tested 
for. He therefore began by burning off the animal matter, dissolving 
the earthy residue in muriatic acid, precipitating the earthy phosphates 
by ammonia, and testing these last by placing them in a platinum cru- 
cible, adding a few drops of sulphuric acid and covering with a piece 
of glass prepared in the ordinary way with wax. 


To separate Zinc from Manganese, by M. Orrto, (Journ. de Pharm. 
et de Chim. Jan. 1844.)—The solution of the two metals containing 
hydrochlorate of ammonia is rendered slightly alkaline, and then there 
is added to it hydrosulphuric acid, which precipitates the two metals. 
To the precipitates acetic acid is added, which dissolves the sulphuret 
of manganese alone. This property of the sulphuret of manganese 
can be taken advantage of to separate from all other metals. 


Equivalent of Zinc, by P. A. Favre, (Journ. de Pharm. et de Chim. 
Jan. 1844.)—It was estimated in two ways; first by analyzing the oxa- 
late of zinc. ‘This was done by passing the gaseous products resulting 
from its decomposition over’ the oxide of copper, and condensing the 
carbonic acid thus formed, the weight of which was ascertained, as 
well as that of the oxide of zinc remaining; from this the equivalent 
was calculated. The second method was to burn, by means of the 
oxide of copper, all the hydrogen furnished by the decomposition of 
water with sulphuric acid, and a known quantity of pure zinc. The 
water formed by the combustion was collected and weighed. Both 
methods indicate within a small fraction the same equivalent—33, hy- 
drogen being 1. 

Tea—the Composition of, by M. Peticot, (Ann. de Chim. et de 
Phys. June, 1844, p. 129.)—The principal object in this interesting re- 
search was to ascertain the quantity of nitrogen in tea, and to what 
vegetable principle this nitrogen was due. The quantity of nitrogen 
found in the various teas was as follows. Pekoé, 6-58 per cent.; gun- 
powder, 6-60 per cent. ; Souchong, 6°15; Assam, 5°10. The quantity 
is remarkable as being greater than that contained in any vegetable yet 
analyzed. The teas in their ordinary state were found to lose from 6 
to 8 per cent. of water, and when thus dried the part soluble in water 
averaged from 43 to 47 per cent. The part soluble in water when ob- 
tained perfectly dry, afforded 4 to 5 per cent. of nitrogen. The inquiry 
now arose whether the nitrogen belonged to several principles, or was 
due to the theine alone. If the proportion of theine said to exist in 
tea is only 4 per cent. (Milder) or | per cent. (Steinhouse,) it can ac- 
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count for but a small portion of the nitrogen. Owing to the difficulty 
of estimating theine quantitatively, M. Peligot supposed that the quan- 
tity might be much greater; and in this he was correct, having obtain- 
ed from 100 parts of gunpowder tea, taken in its ordinary state, 5°84 
of theine, equivalent to 6°21 of the same dry ; now the watery extract 
of the tea contained 4°35 of nitrogen, which represented 7°4 of theine ; 
but the theine collected indicated only 3°60 of nitrogen, there remain- 
ing 0°75 to be accounted for. Whether this belonged to any other 
principle it was difficult to say, but the author thinks it probably arose 
from some ammoniacal salts formed by a decomposition of a small por- 
tion of the theine during the treatment with boiling water. The pro- 
cess by which the mass of theine was abstracted is as follows. Add 
to the infusion of tea while hot, a slight excess of subacetate of lead, 
then ammonia, boil for some time, filter, wash with care the lead pre- 
cipitate, treat the filtered solution with hydrosulphuric acid to separate 
the excess of lead, concentrate the clear solution by a gentle heat, and 
upon cooling an abundant crystallization of almost pure theine takes 
place. The mother water by concentration furnishes another portion. 
To describe the manner in which the last portions were obtained would 
occupy too much space. 

One hundred parts of the tea leaves, after having all the soluble matter 
extracted from them were found to contain about 4°50 per cent. of ni- 
trogen, due to a substance resembling in its character caseine. The 
ashes obtained from different kinds of the tea vary from 5°5 to 6 per 
cent., oxide of iron being a prominent ingredient in them. 


Observations on the Green Teas of Commerce, by R. WarRENGTON, 
(Chem. Soc. Mem. Vol. II, p. 73.)—There are some important facts 
contained in this article concerning the adulteration of teas by the Chi- 
nese. From almost all green teas a powder can be shaken, exhibiting 
under the microscope blue and white particles. The blue particles are 
proved to be prussian blue and the white gypsum. If this powder be 
washed away by agitating the tea with water, its color becomes chang- 
ed from a bluish green to a bright lively yellow or brownish yellow 
tint, and with care it can be re-dried at a temperature below 212° F. 
without uncurling the leaf or causing it to lose any of its qualities ; 
when completely dry it appears as dark as the ordinary black teas. 
One cause of the adulteration of this class of teas appears to be the 
great American demand for this article ; and the coarser black teas are 
cut up and colored with a preparation of prussian blue and gypsum, to 
give ita green hue. Leaves of other plants are also used by the Chi- 
nese to adulterate teas, coloring them in the same way ; and it is said 
that there are spurious teas sent from China not containing a leaf of tea. 
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Class of double Sulphates containing Soda and a Magnesian Oxide, 
(Lon. and Ed. Phil. Mag. July, 1844, p. 502.) —These double salts are 
formed without any difficulty, by dissolving the salts together in equiv- 
alent proportions and evaporating at a temperature of 130° F.; below 
this temperature the sulphate of soda is apt to separate by itself. In 
this way the double salts of sulphate of soda, with magnesia, zinc, 
iron, copper, and manganese, have been formed. 


Boracic Ether, by M. Esetman, (Compt. Rend. June, 1844, p. 1202.) 
—When equal weights of fused boracic acid (pulverized) and absolute 
alcohol are mixed, considerable heat is disengaged, and upon attempt- 
ing to drive off the alcohol by heat, it will be found that it is necessary 
to raise the temperature much above the point of ebullition of alcohol 
before all the liquid disappears. Stopping the distillation at about 
110° C. (230° Fah.) and treating the mass left when cold with anhy- 
drous ether, decanting the ethereal solution, and evaporating by heating 
progressively up to 200° C. (392° Fah.) there remains a viscid liquid 
which at this temperature affords white fumes, and solidifies on cooling. 
This is boracic ether. It hasa feeble ethereal odor, and a burning taste ; 
placed upon the skin it produces a sensible impression of heat; subject- 
ed to the action of heat, it decomposes at 300° C. (572° Fah.) with the 
formation of olefiant gas. ‘This mode of the decomposition of boracic 
ether affords a method of preparing olefiant gas with ease ; for by heat- 
ing together 3 parts of fused boracic acid (pulverized) with one of ab- 
solute alcohol, a regular and abundant flow of gas is obtained without 
the formation of carbonaceous matter. The analysis of boracic ether 
gives BO® C*H5O. The action of boracic acid upon pyroligneous 
spirits is of a similar nature to that it exercises upon alcohol. 


The Sulphate of Chrome, by M. E. Kopp, (Compt. Rend. June, 1844, 
p- 1156.)—The observations made connected with the compound are 
of some interest; it is composed as already known of 3SO% Cr? O3, 
By adding repeated portions of bichromate of potash to sulphuric acid, 
heated nearly to the boiling point, it is formed with a disengagement of 
oxygen gas; the chromate is completely decomposed ; and if the mass 
be treated with water, the excess of acid with the bisulphate of potash 
is dissolved, but no trace of any chromic salt. And this fact has 
suggested to the author the possibility of using this as a means of 
separating chrome from other ingredients ; for by heating a mixture of 
iron, alumina, zinc, chrome, &c. with an excess of sulphuric acid, 
and concentrating the liquid, the chrome will separate in the form of 
the insoluble sulphate. It is a green powder; heated it becomes of a 
rose color, but upon cooling returns to its primitive hue. The action 
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of a current of hydrogen upon it when heated nearly to redness is ex- 
tremely curious; it loses all of its oxygen and part of its sulphur, leav- 
ing a sulphuret of chrome (Cr* S*) of a blackish brown color, having 
such an affinity for oxygen that it constitutes a very energetic pyropho- 
rus. This sulphuret in contact with chlorine burns with energy; in 
contact with the vapor of water it is decomposed with a disengagement 
of hydrogen and hydrosulphuric acid, being transformed into the oxide 
of chrome. 


Solubility of Metals in Persulphate and Perchloride of Iron, by 
James Napier, (Lon. and Ed. Phil. Mag. May, 1844, p. 365.)—It has 
been shown in the experiments upon this subject, that silver, tin, lead, 
antimony, bismuth, cobalt, nickel, and several other metals, were solu- 
ble in the neutral persalts of iron, reducing it to a protosalt. The per- 
chloride of iron is proposed as a means of dissolving copper from the 
surface of silver; the persulphate cannot be used for this purpose, as it 
attacks readily the silver. Upon the solubility of lead in the persalts 
of iron, Napier proposes to account for the phenomenon noticed by 
Mr. West, that when spring-water, which had been running into a lead 
tank for many years without the slightest action upon the lead, was con- 
veyed through iron pipes to the tanks, the tanks were destroyed in six 
years. Gold was also experimented with, but the results were doubt- 
ful. No double salt is formed in this operation. The solubility of iron 
in its own persalt, serves to account for the great consumption of iron 
for the small quantity of copper obtained from the waste water of mines 
containing the persalt, the copper never being entirely precipitated 
from the water while any portion of it remains in solution. The iron 
therefore has to perform a double part—converting the per into the pro- 
tosalt of iron, and decomposing the salts of copper. 


A new series of Double Salts, by J. A. Poumarepe, (Compt. Rend. 
May, 1844, p. 854.)—Numerous combinations have been formed of 
the sesquioxide of iron and its sulphate, with the protoxides and their 
sulphates, the composition of the salts being expressed by this general 
formula, §( Fe? O% 350*)-+20S0%-+-10HO. The sulphate of the prot- 
oxides and peroxides of iron (sulphate ferroso-ferric) is formed by 
adding two parts of the sulphate of the protoxide and two parts of the 
sulphate of the peroxide to five or six of water; after a few moments 
the liquid becomes warm, and the two dissolve entirely, giving rise to 
a clear brown solution, which affords upon evaporation crystals of the 
salt in question. It is soluble in every proportion in water; upon anal- 
ysis it proves to be a neutral salt, the oxygen of the bases being to that 
of the acids as 1 to 3. The sulphate of the peroxide of iron can be 
combined in the same way with the sulphates of zinc and copper, 
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forming the sulphates zincico-ferric and cuprico-ferric. It is remarkable 
that these salts behave towards reactives as simple salts of an unknown 
radical. Alkalies precipitate the oxides in a state of combination, the 
character of which has no connection with that of the separate oxides 
acting like a simple oxide. The author very justly remarks, that since 
we see compound oxides presenting the character of simple oxides, 
may not some of the oxides we now consider simple be compound, as 
was proved to be the case with the black oxide of iron, a long while 
considered the protoxide ; the same is true of the oxides of cerium 
and yttria, which Mosander has shown to contain oxides of Janthanium, 
dydimium, erbium, and terbium. A general conclusion has been ar- 
rived at by this research, which is, that whenever a solution of two 
oxides, one of which is the sesquioxide of iron, is treated by an alkali, 
the precipitat@that appears at first is a combination of two oxides; for 
this to take place it is necessary that the salts should be present in such 
quantities as that the oxygen of the protoxide should be at least double 
that of the peroxide. 


Action of Ammonia upon Butyric Ether, by G. Cuancet., (Compt. 
Rend. May, 1844, p. 949.)—The action of ammonia upon this ether is 
similar to that it exercises upon oxalic ether; that is to say, it gives 
rise to a butyramide in the one case, as it does an oxamide in the 
other; although the action is slower, requiring some eight or ten days 
to be completed. It is formed by adding together in a phial one part 
of butyric ether and five or six of ammonia, agitating frequently ; upon 
evaporating two thirds of the fluid, the amide deposits itself in the form 
of tabular crystals of a pearly lustre, colorless and transparent—does 
not alter by contact with the air; possesses a sweet and fresh taste, fol- 
lowed by a bitterish after taste in the back of the mouth; melts at 
115° C. (239° Fah.) into a colorless liquid which can be volatilized 
without any residue ; soluble in water, alcohol, and ether. The alka- 
lies decompose it in solution at 100° C. (212° Fah.) into ammonia and 
butyric acid. Composition C® H? O? AzH?. 


A new Cyanide of Gold, by Joun Carty, (Lon. and Ed. Phil. Mag. 
Sup. July, 1844, p. 515.)—Protochloride of gold is decomposed by cy- 
anide of potassium, forming a yellow matter perfectly soluble in an 
excess of the cyanide; to this solution hydrochloric acid in excess is 
added ; and on boiling a bright yellow precipitate is formed, which is 
the cyanide in question. It is insoluble in water, alcohol, or ether, but 
soluble in ammonia and cyanide of potassium ; decomposed by heat, 
furnishing cyanogen gas. It isa protocyanide, composed of 200 parts 
of gold and 26 of cyanogen. 
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Chlorazotic Acid, by M. Bauprimont, (Journ. de Pharm. et de Chim. 
Jan. 1844.)—The property that aqua regia has of dissolving gold and 
platinum, and which has been supposed to be due to the presence of 
chlorine, is shown to be owing to a peculiar acid, having for its com- 
position Az O%Ch?. It can be obtained by mixing together two parts 
of nitric and three parts of hydrochloric acids of commerce, when it 
escapes in the form of red fumes, mixed at first with the vapor of a 
little hydrochloric acid; it can be condensed in a U tube placed in salt 
and ice, and then appears as a liquid of a deep red color ; in this state 
it attacks all metals when brought in contact with them; with finely 
divided silver it explodes immediately. In acting on metals it forms a 
chloride and a nitrate. Its action on metallic oxides indicates that it is 
an acid of a definite character, being represented by nitric acid, with 
two atoms of oxygen substituted by two atoms of chloride. 


The Oxides of Gold, Purple of Cassius, and Fulminating Gold, by 
L. Fieurer, (Compt. Rend. April, 1844.)—The green powder described 
by chemists as the protoxide of gold is found to be a mixture of me- 
tallic gold with the oxide. This latter, instead of having the extreme 
instability ordinarily allotted to it, is found to be the most unalterable 
of all the oxides of this metal. It is a violet powder so dark as to ap- 
pear black when ina hydrated state. It is an indifferent compound, 
combining with both bases and acids. The hydracids produce a deposit 
of gold, dissolving a tritoxide that is formed. With ammonia it forms 
a violet fulminating compound ; at 250° C. (482° Fah.) it is decomposed. 
The protoxide can be procured in various ways by treating the neutral 
trichloride of gold with the protonitrate of mercury ; by acting upon 
the tritoxide of gold with acetic or almost any of the organic acids, or 
with the salts of their acids, vegetable or animal matter produces the 
same effect. Figuier thinks that he has discovered a compound of 
gold and oxygen containing more oxygen than any of its oxides previ- 
ously known—it is called perauric acid. Its composition has not yet 
been made out; it is formed under the following circumstances : when 
the tritoxide of gold is boiled with caustic potash, there is formed an 
abundant precipitate of the protoxide of gold, without any escape of 
oxygen, which must therefore combine with a portion of the tritoxide, 
forming a compound more highly oxygenated, that remains dissolved in 
the potash. The purple of Cassius when pure is shown to be a neutral 
stannate of the protoxide of gold; without regard to the manner in 
which it may be formed, its formula is 3(S8tO?) Au?O+4HO. The 
stannic acid has been shown by Fremy to require three equivalents for 
the formation of the neutral stannates. ‘There is also a bistannate of 


the protoxide, 6(StO?) AuO+4HO. The fulminating gold is sup- 
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posed to be rather a compound of the oxide of gold and ammonia 
than a nitride of gold, as advanced by Dumas; the principal reason for 
so thinking, is that there are as many varieties of fulminating gold as 
their oxides of this metal. 


Saccharic Acid, by M. Hetntz, (Beric. Kénigl. Preuss. Akad. Jan. 
1844.)—He has succeeded in preparing this acid without any difficulty 
in a state of purity, by treating 1 part of sugar with 3 parts of nitric 
acid of 1-25 sp. gr. and not heating it higher than 122° F. By attend- 
ing closely to the temperature no trace of oxalic acid is formed. After 
the reaction is completed, the mixture is saturated with carbonate of 
potash, then acetic acid is added until the mass smells of it, when the 
slightly soluble bisaccharate of potash is left undissolved, and if dried 
between blotting paper and re-crystallized, it can be obtained perfectly 
pure; from this the saccharate of cadmium is formed, and decomposed 
by hydrosulphuric acid to furnish the saccharic acid, (the lead salt will 
not answer for this purpose.) The acid can be obtained as a brittle 
mass by evaporation and desiccation in a vacuum with sulphuric acid. 


Sulphacetic Acid, by M. Metsens, (Ann. de Chim. et de Phys. 
March, 1844, p. 370.)—This acid is formed by the action of sulphuric 
acid upon acetic acid; the best mode of forming it is as follows. Add 
together anhydrous sulphuric and acetic acids, and assist the reaction 
by heat; saturate with carbonate of baryta; decompose the crude salt 
with sulphuric acid; filter; saturate with oxide of silver, when the 
sulphacetate of silver will crystallize out. The acid can now be ob- 
tained by decomposing this salt with sulphuretted hydrogen. The acid 
can be procured in the form of crystals which are very deliquescent ; 
heated to 160° C. (320° F.) it gives the characteristic smell of caramel 
or burnt tartaric acid, when it becomes brown; at 200° C. (392° F.) 
its decomposition is complete. The following formula represents the 
composition of the acid. C8 (H?,S0?)03, S02, 2HO+2Aq._ It com- 
bines with bases, 2HO being replaced by two atoms of the base. 


Lithia—Blowpipe test when mired with Soda, by W. Stein, (Journ. 
fiir Prakt. Chem. Vol. 31, p. 361.)—The method proposed is to fuse 
the mixed salts upon a wire ; immerse it while still warm into the tallow 
of the candle used ; introduce it again in the flame, and watch closely 
the flame, when, if lithia be present, it will have a red margin. The 
reason of this appears to be, that the lithia salts are volatile at a lower 
temperature than the soda salts, which latter will therefore not conceal 
the effect of the lithia, provided the blowpipe be not used, and the tempe- 
rature not elevated sufficiently to volatilize the soda ; for if that be done, 
the minutest portion will render the blowpipe test for lithia useless. 
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New Salts formed by the Action of Sulphurous and Nitrous Acids 
upon the Alkaline Bases, by E. Fremy, (Compt. Rend. June, 1844, 
p. 1110.)—If a current of sulphurous and nitrous acids be made to pass 
into a solution containing a considerable quantity of potash, there is 
immediately deposited long silky crystals of a salt of potash almost 
insoluble in cold water; the salt contains a new acid composed of sul- 
phur, oxygen, and nitrogen. Heat decomposes this salt in a charac- 
teristic manner, by transforming it into sulphate of potash, ammonia, 
and a volatile ammoniacal salt. The salts of soda and ammonia are 
formed in the same way—they are soluble in cold water. ‘These solu- 
tions when cold are neutral, and are not affected by the salts of baryta 
or lead ; but if boiled they become strongly acid, from the formation of 
sulphuric acid, and a salt of ammonia is at the same time produced. 


Art. XIX.—Bibliographical Notices. 


1. On Dinornis, an extinct Genus of tridactyle Struthious Birds, 
with descriptions of portions of the skeletons of six species, which for- 
merly existed in New Zealand. By Professor Owen, M. D., F. R.S., 
Z.8., &c. &c. (PartI.)—In this paper of Prof. Owen, which forms 
about forty pages quarto of the Transactions of the London Zoological 
Society, with fifteen plates, we have an account of one of the most 
important zoological discoveries of the present century ; nor is it scarcely 
less interesting to geology. As our notice of the paper must necessa- 
rily be brief, we shall direct the attention of our readers to the most 
interesting points contained in it. 

(1.) The history of the discovery.—Portions of this history have al- 
ready appeared in several places upon the pages of this Journal. We 
need here, therefore, give only a condensed summary. 

Several years ago, Prof. Owen received from New Zealand the sin- 
gle shaft of a femur, six inches long, with both extremities broken off. 
It did not present the characters of a true fossil, and yet appeared to 
have been on or in the ground for some time. From an examination of 
it, Prof. Owen came to the conclusion, that it belonged to a Struthious 
bird, which was a “‘ heavier and more sluggish species than the Ostrich.” 
This interpretation of this bone was published in the Transactions of 
the Zoological Society, Vol. III, p. 32, and in the Proceedings of that 
Society for November, 1839; and on this evidence alone, he there de- 
clared himself willing to risk his scientific reputation upon the statement 
that “ there has existed, if there does not now exist in New Zealand, a 
Struthious bird, nearly, if not quite equal in size to the Ostrich.” In 
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1842 a letter was received from Rev. Wm. Cotton of New Zealand, con- 
firming this announcement; and in the same year another letter was 
addressed to Rev. Dr. Buckland from “ Rev. Wm. Williams, a zealous 
and successful church missionary” in New Zealand, dated Poverty Bay, 
Feb. 28th, 1842, containing a full account of the discovery of the 
bones, accompanied by specimens. ‘These, with a second bone, and 
three specimens from Dr. Richardson, were put into the hands of Prof. 
Owen, and enabled him not only to confirm his first opinion, but to de- 
scribe in the present paper, six distinct species of Dinornis, “‘ ascend- 
ing respectively from the size of the great Bustard to that of the Dodo, 
of the Emeu, of the Ostrich, and finally attaining a stature far surpass- 
ing that of the once deemed most gigantic of birds.” The total num- 
ber of bones received was forty-seven, dug out from the beds and banks 
of fresh-water rivers, always in alluvium. Yet the bird had not been 
in existence within the memory of any of the inhabitants, although 
Mr. Williams gives a story from an American and two English sailors, 
that they had been out hunting this bird, which was from fourteen to 
sixteen feet high; but which they did not fire at through fear. The 
name given by the natives to the animal to which these bones belonged, 
was Moa. 

From these boues Prof. Owen has made out six species satisfactorily, 
and one (the D. ingens) “ provisionally.”” ‘Their names and the prox- 
imate height of each are as follows. 

Dinornis giganteus, _ height at least 10 feet. 


dromeeoides, 5 « 
didiformis, 4 « 


“*  otidiformis, size of the great bustard. 

Prof. Owen is of opinion that these birds are now extinct in New 
Zealand; but the chemical constitution of the bones shows that they 
must have formed a part of living animals at no very remote period ; 
for they contain just about as much animal matter (38 per cent.) as the 
bones of the living Ostrich. He thinks it probable that their extinction 
was the result of the persecutions of men; for since, according to Mr. 
Darwin, the whole of New Zealand, more than seven hundred miles long 
and ninety miles broad, does not contain, with the exception of a small 
rat, a single indigenous mammiferous animal, these birds would be 
hunted constantly for food, and their great size would make them an 
easy prey. Mr. Owen, with great probability, suggests that “ when the 
source of animal food from terrestrial species, was reduced by the total 
extirpation of the genus Dinornis, to this low point, then may have 
arisen those cannibal practices, which, until lately, formed the oppro- 
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brium of a race of men in all other respects much superior to the Pa- 
puan aborigines of the neighboring continent of Australia, and very 
little inferior to the Polynesian natives of the most favored islands of 
the Pacific.” 

In Volume xiv, of this Journal, (page 313,) we have suggested 
whether the enormous nests described by Cook and Flinders on the 
coast of New Holland, did not indicate the existence at present of the 
Dinornis. It will be seen in the present number of the Journal (p. 61) 
that Prof. Qwen does not fall in with such an opinion, and certainly for 
strong reasons. We have another fact to state, bearing upon the same 
point ; not wishing, however, to express an opinion how far it renders 
probable the present existence of a species of Dinornis. Prof. Silliman 
has just put into our hands “ Jacobs’ Scenes, Incidents, and Adventures 
in the Pacific Ocean,” &c., recently published; referring us to a de- 
scription in that work, of “a Doondoo hunt” on the island of New 
Britain, or Bidera as Jacobs calls it, which lies near Papua, or New 
Guinea, in about five degrees south latitude. In company with a hun- 
dred native warriors, all completely armed for battle, Mr. Jacobs march- 
ed towards the interior of the island for two days, and encamped amid 
the high grass on an elevated plain. ‘At the break of day,” says he, 
(p. 267,) ‘1 started up, perfectly bewildered at hearing all the warriors 
shout at the top of their voices,‘ Doondoo! Doondoo!’ while at the 
same time they seized their spears and clubs and jumped to their feet. 
I picked up my rifle and did the same. ‘Two ferocious and monstrous 
looking birds resembling the Ostrich, ran past us like race-horses, with 
heads six feet above the ground, and apparently powerful enough to 
knock down a man.” ‘The warriors threw their spears and clubs, and 
one of them fired a musket in vain ; but the rifle of Jacobs brought one 
of them to the ground. ‘ We soon surrounded the Doondoo,” says he ; 
“* he was a majestic bird, of a species between that of the Cassowary 
and Ostrich. His head and beak were covered with a ribbed horny ex- 
crescence, or coat of mail, that looked truly formidable, more especially 
when mounted high in the air as the bird was running. His legs were 
remarkably powerful, and the fleetness of these birds is so great that 
the natives never attempt to pursue them. The natives find it difficult 
to capture or kill the Doondoo, more especially when they attempt to 
interfere with, or molest their nests, or young; at these times they be- 
come perfectly furious, and have been known to knock down natives 
and kick them to death. The feathers, the beak, and the quills of the 
Doondoo are considered of great value in Bidera. The first are worn 
upon the heads of the chiefs, the second upon the breast, as an amulet, 
and the latter pass for money; so that for a certain number you can 
buy any maiden for a wife that you fancy. So difficult do the Carwa- 
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rians find it to capture this valuable bird, that if they succeed in killing 
one every year, they consider themselves amply compensated for the 
fatigues of a march to the Doondoo plains.” 

The party soon fell in with four more Doondoos, two of which were 
killed by the fire-arms, and in consequence of his great skill, the next 
day Mr. Jacobs was crowned by the chiefs and army of Carwary, and 
decorated with the plumes and beak of the bird. 

Mr. Jacobs makes no pretensions to being a naturalist. But if the 
preceding statements can be depended upon, is not the probability strong 
that we have here an account at least of an undescribed species of 
Struthionidz, if not a species of Dinornis? Unless indeed, it be the 
Cassowary, which we know to be crested. But from that species Mr. 
Jacobs expressly distinguishes the Doondoo. 

(2.) This paper of Professor Owen affords us some beautiful and in- 
structive examples of the wonderful principle of correlation of struc- 
ture in animals.—Cuvier maintains that “a single bone, or articular 
facet of a bone,” would often enable the comparative anatomist to re- 
construct the whole animal, so mathematical are the relations between 
the bones. But his successor, M. De Blainville, has endeavored to de- 
preciate and throw doubt over this principle, in his ‘* Osteographie.” 
Prof. Owen agrees with Cuvier, and the Dinornis has afforded him a 
triumphant example of the truth of the principle. For at first he had 
only the shaft of a femur, six inches long, from which to determine 
the character and size of the animal. He found “a coarse cancellated 
structure continued through the whole longitudinal extent of the frag- 
ment.”” And he adds, “ there is no bone of a similar size, which pre- 
sents a cancellous structure so closely resembling that of the present 
bone, as does the femur of the Ostrich ; but this structure is interrupted 
in the Ostrich at the middle of the shaft where the parietes of the me- 
dullary, or rather air cavity, are smooth and unbroken. From this 
difference I conclude the Struthious bird indicated by the present frag- 
ment, to have been a heavier and more sluggish species than the Os- 
trich; its femur and probably its whole leg was shorter and thicker.” 
And on such reasoning, which intelligent men unacquainted with com- 
parative anatomy would certainly pronounce to be mere moonshine, 
does the author add, as already quoted, “So far as my skill in inter- 
preting an osseous fragment may be credited, I am willing to risk the 
reputation for it on the statement, that there has existed, if there 
does not now exist, in New Zealand, a Struthious bird nearly, if not 
quite, equal in size to the Ostrich.” 

These statements the author published in 1839; and now, if the 
skeleton of such a bird should have been afterwards found in New 
Zealand, what better proof could we have that the principle of corre- 
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lation, sagaciously seized upon by Prof. Owen, must be when rightly 
interpreted, almost as sure as mathematics. ‘The skeleton or a large 
part of it was found, and is figured in this memoir of the natural size, 
and it corresponds almost exactly (for the broken femur belonged to 
D. struthoides, which was about the size of the ostrich) to the predic- 
tions of the Professor. 

In calling the Dinornis a Struthious bird, the author had in fact made 
it essentially apterous, or wingless, since this is a general character of 
the family. But says Prof. O., “ it has appeared strange and almost 
incredible to some, that the cancellous texture of the shaft of a thigh 
bone should give, to speak mathematically, the presence or absence of 
wings. But if the negative had been premature and unfounded, a 
guess rather than a demonstration, its fallacy might have been exposed 
by the very next bone of a Dinornis transmitted from New Zealand. 
A bird of flight has as many wings as legs: it has two humeri as well 
as two femora, two radii as well as two tibiz#, two ulna as well as two 
fibule ; the humerus and radius are usually, and the ulna is always 
longer and larger than their analogues in the hind extremities ; then 
also there are the two distinct carpal bones, a metacarpus and char- 
acteristically modified phalanges. The chances were thus greater, that 
the next bone of an extremity discovered in the alluvium of New Zea- 
land would have been one of the anterior members, had these been de- 
veloped to serve as wings in the Dinornis. But what is the fact? 
Eighteen femora, eleven tibiz, and six tarso-metatarsi, with two toe 
phalanges, have been consecutively discovered, and not a trace of any 
part of the osseous frame-work of a wing ; not a fragment of scapula, 
of humerus, or of the bones of the fore-arm or hand.” 

In all apterous birds the rudiments of wings remain. In the Apteryx, 
careful dissection alone can discover them. They are never developed 
in the Emeu; and “ from the known relations of the development of 
the air-cells to that of the anterior members in existing Struthionide,” 
the author infers that “‘the wings were more rudimentary in the Dinor- 
nis than in the Emeu, but not quite so minute in proportion to the body 
as in the Apteryx.” Curious logic this, to one ignorant of comparative 
anatomy. But we doubt not it will prove to be infallible. 

From a minute examination of the forty seven bones sent from New 
Zealand, and a sagacious application of the fruitful law of correlation, 
the author is led, first, to distinguish the Dinornis from all the liv- 
ing Struthionide ; and secondly, to make out six species of the ge- 
nus. ‘The tarso-metatarsal bone of the Dinornis distinguish it in one 
way or another from all the living Struthionide ; but only a skillful 
anatomist would have been able to make out all the differences. The 
specific characters are derived, not merely nor chiefly from a difference 
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of size, but from a difference of proportion in the measurements of 
different parts. Thus the Dinornis didiformis differs from the D. gi- 
ganteus “ in its relatively shorter and broader metatarsus.” But we 
cannot enter into the details of this part of the memoir, which would 
be scarcely intelligible without the splendid plates by which it is illus- 
trated. Yet it forms the part that must have required the greatest labor 
and most profound anatomical knowledge, and it constitutes a most 
instructive and valuable lesson to him who aspires to an acquaintance 
with the noble science of comparative anatomy. We do not recollect 
any problem in the ‘ Ossemens Fossiles,” that required equal sagacity 
and skill to solve. 

(3.) This paper throws light on the Ornithichnites, or fossil footmarks 
of birds in the new red sandstone of this country.—* In 1836,” says the 
author, “* Prof. Hitchcock published his remarkable discovery of impres- 
sions in the new red sandstone of the valley of the river Connecticut, 
Massachusetts, which he conceived to be the footprints of birds, the largest 
belonging to a species with three toes, surpassing the Ostrich in size. 
The epoch of these impressions is as ancient as that of the Cheirotheria 
or Labyrinthodont footsteps in Europe, and more ancient than those 
of the oolite and lias, from which the remains of our most extraordinary 
extinct reptiles have been obtained; but no fossil bones of birds have 
been found associated with the Labyrinthodont and Thecodont reptiles, 
nor with those of the lias or oolites, the Pterodactyles of which were once 
mistaken for birds. ‘The Wealden is the oldest formation in which true 
ornitholites have hitherto been discovered. ‘The ancient footprints of 
the Connecticut sandstones were for the most part supposed to be those 
of Grallz ; but the high geological antiquity, and the inferences which 
might be deduced from the low character of the air-breathing animal 
creation as indicated by fossil bones, of the condition of the atmosphere 
during the deposition of the oolites, lias, and new red sandstones, led 
me to express a doubt in my report on British Fossil Reptiles, whether 
footprints alone were adequate to support the inference, that the ani- 
mals that impressed them actually possessed the highly developed re- 
spiratory organization of a bird of flight. One could hardly in fact 
venture to reconstruct in imagination the stupendous bird, which, on 
Dr. Hitchcock’s hypothesis, must have left the impressions called Or- 
nithichnites giganteus ; for before 1843, the only described relic of the 
extinct New Zealand bird did not warrant the supposition of a species 
larger than the Ostrich.” 

‘** The species of Dinornis, in fact, to which that relic belonged, we 
know not to have exceeded seven feet in height, which is the average 
stature of the Ostrich. But the bones of the Dinornis giganteus, subse- 
quently acquired, demonstrate the existence at a comparatively recent 
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period, of a bird whose tridactyle footprints, as will be presently shown, 
surpassed the Ornithichnites giganteus of Prof. Hitchcock.” 

By comparing the Ornithichnites giganteus with the track and foot 
of the Ostrich, Prof. Owen concludes that “the breadth of the distal 
end of the tarso-metatarsal bone of the tridactyle bird that impressed 
the Ornithichnites giganteus, must have been three inches nine lines. 
But the breadth of the distal end of the tarso-metatarsus of the Dinor- 
nis giganteus, is five inches. According, therefore, to the proportions 
of the Ornithichniies giganteus, the breadth of the hind part of the 
footprint of the Dinornis giganteus must have been six inches, and its 
length twenty one inches and a half.” 

Prof. Owen can judge much better than we can, whether it is quite 
safe to infer the breadth of the distal extremity of the tarso-metatarsus 
of a tridactyle bird, from that of a didactyle bird. But admitting the 
rule, we remark farther, that his measurements of the Ornithichnites 
giganteus were taken, as we suppose, from a cast in the Hunterian 
Museum, London, of the same size as the specimen figured in this 
Journal +for January, 1836. ‘That was indeed a very safe specimen 
from which to infer the size. But we have long been acquainted with 
tracks of this species considerably larger, a description of some of 
which is given in the present number of this Journal, (p. 63.) Yet 
even these (from eighteen to twenty inches long) fall short of the foot 
of Dinornis giganteus as calculated by Prof. Owen. He thinks that 
the Dinornis struthoides, the third species in size, might have made a 
track as large as the specimen of Ornithichnites giganteus to which 
he refers, and that the “ footprint of the Dinornis didiformis was prob- 
ably about the size of the Ornithichnites tuberosus of Prof. Hitchcock.” 

‘From the foregoing comparison of the bones of the feet in the 
different species of Dinornis with the impressions left by the ancient 
birds of the American continent,” continues Prof. Owen, “ it must not, 
however, be concluded that these were species of Dinornis. Agree- 
ment in the size of the foot and number of the toes does not constitute 
specific or even generic identity in ornithology, as the living Emeu, 
Rhea, and Cassowary testify ; and though we may admit that the dis- 
covery of tridactyle terrestrial birds of a size more gigantic even than 
that indicated by the Ornithichnites giganteus and Ornithichnites in- 
gens tends greatly to remove the skepticism with which such evidences 
of the extinct animals of the Triassic period had been previously re- 
ceived, yet the recognized succession of varying vertebrated forms in 
the interval between that period and the present, forbids the supposition 
that the same species or genus of birds could have maintained its ex- 
istence throughout the several great changes which the earth’s surface 
has undergone during that vast lapse of time.” 
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We well remember how disheartening was the effect upon our mind 
of Professor Owen’s opinion, above alluded to, adverse to the ornithic 
character of the footmarks of New England. The man whom we 
considered as better qualified to judge on such a point than any one in 
Europe, had decided against us, and for reasons which were certainly 
most weighty, viz. the enormous size of the tracks and the improba- 
bility that animals of so high an organization as birds existed so early. 
True, eminent men were with us, and we could not give up our opin- 
ion ; but we trembled for it, and greatly feared that we should not live 
to see it established—for we could not derive from ichnology or any 
other part of geology any answer to these objections, particularly the 
last. Little did we imagine that light would come from the distant 
island of New Zealand, and as an incidental result of missionary labors. 
But that part of the world seems to be a sort of Atlantis still left above the 
waters, while the rest of the ancient earth has gone down beneath them, 
and save so far as geology has restored it, into the depths of oblivion ; 
but the peculiar Fauna and Flora of Australasia form the connecting 
link between the present and past economies of organic existence. A 
single fragment of bone from that region, touched by the magic wand 
of comparative anatomy, not only brings before us the Dinornis of more 
recent times, but almost restores those congeneric races that far, very 
far back in the world’s history, trod the shores of estuaries almost an- 
tipodal to New Zealand. Truly distance either in time or space is 
nothing in nature ; and the correlation of animal structures, so beau- 
tifully developed by Cuvier, Owen, and others, is but a specific exam- 
ple of the great law of harmony, that links together by a golden chain 
the great and the small, the past, the present, and the future, through- 
out the universe.* i. 

2. Ehrenberg’s Observations on the Fossil Infusoria of Virginia 
and Maryland, and comparison of the same with those found in the Chalk 
Formations of Europe and Africa.—In the monthly report for February, 
1844, of the Berlin Academy of Sciences, we find a notice of a memoir 
by Ehrenberg, giving the results of his examination of specimens of fos- 
sil infusoria, received by him through Prof. Bailey, from the localities dis- 
covered by Prof. W. B. Rogers at Piscataway, Maryland, and by Mr. 
Tuomey at Petersburg, Virginia, together with a comparison of the 


* A portion of the skull of Moa has been sent to England from New Zealand. 
The beaks unfortunately are wanting; the conformation of the head resembles 
that of the Dodo, and from the large development of the olfactory nerves, Mr. 
Owen with much probability supposes its habits resembled those of the Apteryx ; 
but that its wings were less rudimentary.— Extract from a private letter from Dr. 
Mantell to the Editors, Dec. 2, 1844. 
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American forms with those found in the chalk formations of Europe and 
Africa. The principal object of this memoir is to present in a tabular 
form the names of the species found in the American tertiary deposits, 
and of those detected in the chalk marls of Oran in Africa, Caltasinetta 
in Sicily, and Egina in Greece. The tables also indicate which species 
are still living, and therefore show the relations of the present world with 
the tertiary and succeeding epochs. The full description of the new 
genera and species is to be given in a forthcoming volume. Among the 
interesting results of this examination presented by Ehrenberg are the 
following. 

Ist. The remarkable difference which is shown by the American de- 
posits of marine infusoria from those of Oran, Caltasinetta, &c. in the 
total absence of the calcareous shelled Polythalamia. The siliceous and 
calcareous shelled animalcules occur together in great numbers both in 
the present seas and in the chalk marls of Europe and Asia, but no Poly- 
thalamia have yet been found in any of the specimens of American in- 
fusoria examined by Ehrenberg,* from which he was at first incorrectly 
led to suppose that the specimens had been treated with acids to remove 
the calcareous matter. Ehrenberg remarks that these marine deposits of 
exclusively siliceous animalcules are not however without analogy, as Is 
shown by the formation of all writing chalk from calcareous animalcules 
alone, and by the existence of many fresh-water deposits of purely sili- 
ceous infusoria. 

2d. The comparison of the forms from Richmond, Petersburg, and 
Piscataway, proves that the infusorial mass at Richmond is composed of 
at least 112 species, that of Petersburg of 67, and that of Piscataway, 
Maryland, of 67 also. 

3d. The two deposits of Virginia have about 46 species in common 
out of 130, or about one third; Richmond has 66 species which have not 
been found at Petersburg, and Petersburg 18 not yet found at Richmond. 
Both of the localities in Virginia agree with that in Piscataway, Md. in 
46 species out of 155, or about two sevenths. In Virginia are found 84 
species not detected in Maryland, and in Maryland 21 not found in Vir- 
ginia. 

4th. Of the 155 North American forms, 60 (52 Polygastrica, 8 Phyto- 
litharia) agree with those which occur as fossils at Oran, Sicily, and Egi- 


* No Polythalamia have been found in any of the infusorial matters which we 
have examined from as many as twenty localities in Virginia and Maryland ; but 
as they abound in other beds of the eocene and miocene tertiary, it cannot be sup- 
posed that they did not also exist during the deposits of the infusorial beds. It 
appears probable that chemical changes have destroyed the minute calcareous 
shells without affecting the siliceous ones. That such changes have taken place 
is shown by the fact that in all the specimens of the infusorial beds which we 
have seen, casts alone of the shells of the large mollusks are preserved. 


J. W. B. 
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na, and 30 (27 Polygastrica, 3 Phytolitharia) are identical with those 
which at Caltasinetta undoubtedly belong to the chalk formation.* 

Sth. It appears that the exclusively American genera do not, as was at 
first supposed, present only single species. ‘The genus Goniothecium has 
now 7 species, Rhizosolenia 2, and 4 species of a new genus, Dicladia, 
have been detected. 

6th. The number of genera not yet found any where but in America 
has been increased by this examination from 6 to 11, and it is probable 
that the Triceratium spinosum of Bailey will form a twelfth, which may 
be called Tetrachwta, and which differs from Triceratium as Denticella 
does from Biddulphia, but has 4 instead of 2 lateral spines. 

From Ehrenberg’s account of the new American genera we have se- 
lected the following as presenting the distinguishing characters of some 
of the most interesting siliceous shelled Polygastrica. 

The four genera Asterolampra, Eupodiscus, Aulacodiscus, and Symbo- 
lophora, belong to the family of Naviculz, and resemble Coscinodiscus in 
their orbicular form and by not forming chains. They are distinguished 
as follows: 

1. Astero.amprRA. Divided in the central portion alone into imper- 
fect cells by slender septe, which do not reach the margin, alternating 
with radii which reach the margin and which are not supported by septe. 

One very elegant species, A. Marylandica, with 8 marginal radu, oc- 
curs at Piscataway, Md. 

2. Evpropiscus. Having tubular processes with perforated apices near 
the margin of both sides. The name Eupodiscus is now substituted for 
the old name Tripodiscus, which is rejected as inappropriate, as Ehren- 
berg has by his own observations confirmed our statement that the num- 
ber of processes may be greater than three. The species with 6 projec- 
tions is called Eupodiscus Rogersii by Ehrenberg, while the one with 
seven is called E. Baileyi. We still think that the number of the pro- 
cesses will prove to be variable even in the same species. 

3. Autacopiscus. Having (instead of the tubular pediform processes 
of Eupodiscus) clefts radiating from the centre to tubercles near the mar- 
gin, and with the surface granular, not cellular. One species, A. cruz, 
is found fossil at Richmond. 

4. Symsotorpuora. Having the sept and cells radiating from a solid 
angular centre; surface not cellular. The only species, S. T'rinitatis, 
from Piscataway, is a very remarkable and elegant form. 

* As Ehrenberg in his tables indicates a doubt as to the tertiary character of our 
infusorial deposits, it is proper to state for the information of those not familiar 
with American geology, that the infusorial strata of Maryland and Virginia are 
certainly of the epoch of the miocene tertiary, as is shown by their containing 
casts of miocene fossils and by their having strata of numerous and well pre- 
served miocene fossils both below and above them. J. W. B. 
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5. Ruapnonris. Has not the orbicular form of those just described, 
but is quadrangular, navicula-like, not forming chains, and having neither 
the ribs, lateral aperture, or umbilicus of Navicula, but with the sides 
marked in the middle with a longitudinal suture. Six species are de- 
scribed, among which we recognize several forms which are quite com- 
mon in the fossil infusoria of Virginia and Maryland, as well as in the 
living state upon our sea-coast. 

6. Dictapia. This genus is doubtfully referred to the Bacillaria. It 
has the lorica, simple bivalve, siliceous, one-celled, not forming chains, 
valves unequal; one turgid simple, the other with two horns which are 
sometimes branched. This genus includes the curious forms of unknown 
origin which we have represented in Plate III, figs. 24 to 27, Vol. xtv1, 
of this Journal. 

Besides the account of the new genera, Ehrenberg also gives in his 
memoir the characters of 140 new species of microscopic Polygastrica, 
Polythalamia, and Phytolitharia, more detailed accounts of which will be 
given in his forthcoming volume, a work which will be eagerly sought for 
by all lovers of this fascinating branch of paleontology. 

It may be interesting to add to the above, that in a letter recently re- 
ceived from Ehrenberg he gives us the following authentic names of sev- 
eral of the forms represented in Plate III, Vol. xtv1, of this Journal. 


Figs bailey Ehrenberg. 

1, 2, Podiscus Rogersi = Eupodiscus Rogersii. 
3to9, Zygoceros (Biddulphia) Tuomeyi = Denticella tridentata. 
10, 11, Zygoceros rhombus = Denticella rhombus. 
13, 15, Navicula concentrica = Goniothecium Rogersii. 
24, 27, Bodies of unknown nature = Dicladia. 
29, 30, = Rhizosolenia. 

21, Bodies with large cells = Lithocampe radicula. 


J. W. B. 


3. The Botany of the Antarctic Voyage of H. M. discovery ships 
Erebus and Terror, in the years 1839—1843, under the command of 
Capt. Sir James Clark Ross, Kt., R. N., etc. By Josrru Daron 
Hooxer, M. D., R.N., F. L. S., Assistant Surgeon of the Erebus, 
and Botanist of the Expedition. London. Parts 1—3. 1844. pp. 48, 
Ato. plates 1—25.—The publication of the scientific results of Capt. 
Ross’s voyage, was promptly commenced, and is prosecuted with great 
vigor. The botanical portion, with which Dr. J. D. Hooker, the botanist 
of the expedition, is now assiduously occupied, is to appear in monthly 
parts, until the whole is completed in five volumes royal quarto, with 
five hundred lithographic plates. It is to be divided into three separate 
portions, viz. Ist. The Flora Antarctica, which is intended to em- 
brace a complete history of the vegetation, as far as known, of the 
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antarctic regions, viz. of what little of land there is between the par- 
allels of 50° and 78° south latitude, the utmost limit that has been at- 
tained by navigators. This is to be executed in the form of separate 
floras of different groups of islands, &c. The fasciculi that have 
now reached us are occupied with the botany of Lord Auckland and 
Campbell’s Islands. ‘Thanks to the liberal spirit of interchange that 
now prevails, and the disposition to further such arduous undertakings 
by the communication of collections to those who are likely to render 
them most subservient to the general interests of science, Dr. Hooker 
has now before him sets of nearly all the extant materials for illustra- 
ting the antarctic Flora, consisting not only of his own extensive col- 
lections made during three years almost entirely spent in high southern 
latitudes, but also of the still unpublished herbaria formed by Sir Joseph 
Banks, Forster, and Solander, in Cook’s voyage, that of Menzies, in 
Vancouver's voyage, the plants obtained in Capt. Fitzroy’s voyage, as 
well as full sets of those collected by the rival French expedition under 
D’Urville, and in former national voyages ; all of which have, with a 
praiseworthy spirit, been placed in his hands by the proper authorities. 
With these rich materials, and with the command of the two best bo- 
tanical libraries (taken together) in the world—that of his father, and 
that of the British Museum—Dr. Hooker will produce a Flora of the 
south circumpolar regions of infinitely more importance and advantage 
to science, than if all these scattered collections were independently 
published. It were very desirable, therefore, that the antarctic plants 
of the American exploring expedition (by no means, we suppose, the 
most extensive part of that collection) should also be represented in 
this general antarctic Flora, by an interchange of specimens, which 
would doubtless bring in return a full suite of the British collections 
for the herbarium at Washington. We know not what arrangements 
are making for their publication; but we speak advisedly when we 
say that the antarctic botanical collections cannot be creditably elabo- 
rated in this country, until the British and French works now in course 
of rapid publication are completed. When that is done, the work will 
be easy, indeed ; but little of novelty will remain. 

The second division of the Botany of Capt. Ross’s voyage, will con- 
sist of a Flora Nove Zealandia ; the third, of a Flora Tasmanica ; 
or the Botany of Van Diemen’s Island. The latter will be indeed an 
herculean task; and we presume will not be commenced until the 
other parts are completed. A. Gr. 


4. Species Filicum ; being Descriptions of all known Ferns: illus- 
trated with plates. By Sir Wm. J. Hooxer, LL. D., ete. Part I. and 
Il. London, 1844. 8vo.—Sir Wm. J. Hooker commenced his distin- 
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guished botanical career with the humble but beautiful family of Mosses. 
But his pen and pencil have since largely illustrated every class of 
plants ; and among them, the graceful tribe of Ferns have from time 
to time received particular attention. ‘To this the splendid Icones Fili- 
cum, published by Dr. Greville and himself, and the recent Genera 
Filicum, illustrated by Mr. Bauer’s drawings, bear abundant testimony. 
The present work, of which only two parts have reached us, (although 
others have probably appeared ere this,) is intended to comprise a sys- 
tematic account of all the known species, with the chief synonymy, 
and general descriptive remarks; the whole written in the English 
language, and illustrated with figures of numerous species which have 
not previously been represented. The work will be embraced, we 
suppose, within the limits of a single thick octavo volume. The forty 
plates given with the two parts already published, contain delineations 
of about one hundred and fifty species. The text, thus far, embraces 
the Gleicheniacee, and of Polypodiacew, the tribes Cyathacee and 
Dicksoniew. ‘The second part is chiefly occupied with the genera Hy- 
menophyllum and Trichomanes. A. Gr. 


5. Lecons Elémentaires de Botanique, fondées sur l’analyse de 50 
plantes Vulgaires, et formant un Traité Complet d’ Organographie et de 
Physiologie Végétale, a lusage des Etudiants et des Gens du Monde ; 
par M. Emm. Le Maovut, D. M., etc. Paris, 1844. Fortin, Masson & 
cie. 2 vols. 8vo.—We have directed the attention of our botanical 
readers to several new introductory works on that science, of high ex- 
cellence, which have recently appeared on the other side of the Atlan- 
tic, and especially in Germany and France. It is only in the last vol- 
ume of this Journal that we gave a concluding notice of Prof. Adrien 
de Jussieu’s admirable volume, specially commending it to all lovers 
of botany among us who are familiar with the French language. ‘The 
learned author has since informed us that his work is already passing 
to a second edition. It augurs favorably for the prospects and popular 
diffusion of science, that the task of preparing elementary books is 
falling more and more into the hands of the most eminent naturalists. 
This is as it should be. By giving this direction to a portion of their 
useful labors, such men as Jussieu, Endlicher, and Milne Edwards, are 
performing as important service in the general diffusion of sound 
knowledge of the sciences they cultivate, as their profound researches 
contribute to the direct advancement of these sciences. Those most 
profoundly versed in any scientific subject are best fitted to write popu- 
lar treatises upon it; while those who know little of it, are least of all 
qualified to communicate that little to others. Dr. Maout, however, 
appears to be very well acquainted with the subject he undertakes to 
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teach, and has produced an excellent work, of a very elementary and 
popular character, well adapted to the end in view. It is not a full 
systematic treatise, like that of Jussieu ; but is formed on the model 
of Rousseau’s Letters upon Botany, and is intended to occupy the same 
place as Lindley’s Ladies’ Botany in England. The author first gives 
a series of figures of fifty common plants, the representatives of as 
many different natural orders. These are executed in wood, of the 
size of life for the most part, colored after nature, and accompanied 
with brief popular descriptions. Then follows a familiar analysis of 
their flowers, and a series of particular studies of each plant, so man- 
aged as to introduce in succession all the leading facts and doctrines of 
structural and morphological botany. The seed, the inflorescence, the 
elementary structure of plants, their physiology, and the general prin- 
ciples of classification are afterwards more systematically considered 
in separate chapters. ‘The text is copiously illustrated with wood cuts, 
some seven hundred in number, executed in the very best style of the 
day, from drawings which, as the best guaranty of their scientific accu- 
racy and artistic excellence, we need only mention were furnished by 
M. Decaisne, of the Jardin des Plantes, who is one of the ablest 
botanists in France. The paper and typography of the volumes are 
truly beautiful. The price is fifteen francs, or twenty five francs for 
those copies which have the atlas colored. A. Gr. 


6. Systema Materia Medice Vegetabilis Brasiliensis ; composuit 
Car. Frep. Puit. pe Martius. (Leipsic, 1843. pp. 155. 8vo.)—This 
little treatise is one of a long series of very interesting works on the 
natural history of Brazil, with which Prof. Von Martius has been occu- 
pied since his return from his scientific visit to that country. Among 
the fruits of that journey are the splendid Genera et Species Pal- 
marum, which has forever associated the name of Martius with the 
princely family of the Palms, the Nova Genera et Species Pl. Brasil, 
and the Flora Brasiliensis now publishing by Martius and Endlicher, 
which we had occasion to notice in a former volume of this Journal. 
In the present work, all the known Brazilian plants which are employed 
medicinally in that country, are systematically considered under the 
following classes. Class 1. Amylacea; 2. Mucilaginosa; 3. Pingui- 
oleosa; 4. Saccharina; 5. Acida; 6. Amara; 7. Adstringentia ; 
8. Acria; 9. A©therew-oleosa; 10. Resinosa et Balsamica; 11. Nar- 
cotica ; with an appendix of Tingentia. or plants employed for their 
coloring matters. An interesting appendix is added, enumerating the 
Brazilian equivalent or substitute for the several principal articles of 
the European pharmacop@ia. In connection with the above, we should 
notice another small treatise of the same author upon the physical 
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characteristics and temperament, the diseases and the medicine of the 
aborigines of Brazil, (Das Naturell, die Krankheiten, das Arztthum 
und die Heilmittel der Urbewohner Brasiliens,) which, although pub- 
lished in a separate form, originally appeared as an article in Buchner’s 
Repertorium fur die Pharmacie; and which appears to contain much 
curious matter, both for medical men, and for those who are interested 
in the natural history, the origin, and the fortunes of the American 
races. A. Gr. 


7%. Logarithmic Tables to seven places of decimals, containing Log- 
arithms to Numbers from 1 to 120,000, Numbers to Logarithms from 
‘0 to 1:00000, Logarithmic Sines and Tangents to every second of the 
circle, with arguments in space and lime, and new Astronomical and 
Geodesical Tables. By Rospert Suortrepe, F. R. A. S., &c., Captain 
H. E. I. C. 8., and First Assistant of the great Trigonometrical Survey 
of India. Edinburgh. pp. 674, royal 8vo. £4 4s. in cloth. 

The want of such a collection of tables as the above must have been 
often felt by those who have had much to do with logarithmic calcula- 
tions requiring peculiar accuracy. The tables of Taylor and Bagay, 
which give logarithmic sines and tangents to every second of arc, are 
in quarto volumes of inconvenient size, and on this account can claim 
hardly any advantage in facilitating trigonometrical calculations over the 
less extensive and more portable tables of Callet. Though Capt. Short- 
rede has compressed into an octavo volume of moderate size more than 
has usually been embraced in bulky quartos, yet the type and arrangement 
of his work are such that the numbers present themselves to the eye 
with a good degree of distinctness. And if due care has been taken 
to render the work accurate, we cannot doubt that it will be received 
by astronomers and others who have occasion to use logarithmic tables 
of the larger kind, as better suited to their wants than any collection 
of such tables previously published. The table of numbers answering 
to given logarithms, which is introduced into Capt. Shortrede’s collec- 
tion, has been commonly omitted in such works: and though the table 
as prepared by Dodson and published by itself in a folio volume, has 
been hitherto of little service to mathematicians, yet presented, as it 
now is, in a convenient form by Capt. Shortrede, it cannot fail to be 
found useful. Among the astronomical and geodesical tables accom- 
panying the three principal tables mentioned in the title of Capt. Short- 
rede’s work, there is a very complete table of Refractions, that deserves 
especial notice. It was deduced by Mr. Galbraith from the well known 
investigations of Mr. Ivory concerning Astronomical Refraction. 

To show the confidence which those concerned in the publication of 
Capt. Shortrede’s tables, have in their correctness, it may be well to give 
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the following extract from the preface of the work. “It is believed 
that not a single error of importance will be found in these tables. But 
for every essential mistake that may be discovered, a complete copy of 
the whole, with the inaccuracy corrected, will be presented to the indi- 
vidual from whom the communication has been received.” It is added, 
that the author has devoted nine years of assiduous labor and study to 
the completion of the work, and has expended upon it already more 
than two thousand pounds. 

As it is important that any errors which are detected in such a work 
as the one before us, be immediately made public, we will here mention 
two or three that have been observed in it on a cursory examination. 
In the table of contents, the fifteenth table is said to be on page 603 
instead of page 604. In the explanation of the tables, page 4, line 21, 
for page 143 read page 153. Throughout the third table, in the col- 
umn which gives the hundredths of seconds of time corresponding to 
each second in a minute of space, ‘06° is made equivalent to 1”, 
‘268 to 4”, 46% to 7’, &c. We are at a loss to see why 6 is here used 
instead of 7. What good reason can there be for departing from the 
common rule, which requires us to use for the last figure of a number, 
that which will bring us nearest the truth? As there is a uniform prae- 
tice with regard to this case, in the several thousands of instances which 
occur in the table referred to, we must conclude that the deviation from 
the usual course was not unintentional; but the reason for it should 
have been somewhere stated for the satisfaction of the reader. 


8. The Principles of the Differential and Integral Calculus, and their 
applications to Geometry. By Wasnuincton McCartney, Esq.—This 
work though designed for colleges and universities, is somewhat more 
extensive than the common elementary treatises used in this country ; 
and it may be doubted whether the author has not in this respect mis- 
judged as to the wants of our higher literary institutions. The time 
ordinarily allotted in them, to the study of the calculus is so short, that 
no treatise can be thoroughly read by the student, which is not strictly 
confined to the elements of the subject. 

But there are some peculiarities in the work before us, which may 
give it an advantage over others in common use. Each distinct subject 
of investigation is stated by the author in a formal proposition, that the 
attention of the student may be fixed upon what is immediately before 
him, and that the principles developed may be rendered more prominent 
and be more easily remembered. It is a common error in treatises on 
the calculus, to present the elements of the subject too abstractly, fur- 
nishing so little of illustration to the student, that he is quite at a loss to 
see the bearing or importance of much that he is required to learn. In 
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the treatise of Mr. McCartney, however, geometrical illustrations are 
introduced at the outset, and are given with great fullness throughout the 
work. Indeed they constitute much the largest portion of it; as they 
should do, according to the view which the author takes of the Differen- 
tial Calculus, when he states that “ its object is to determine the proper- 
ties and relations of lines, and the properties and relations of surfaces, 
and the relations of lines to surfaces.” ‘Though this may not be deem- 
ed a just view of the calculus, it will be admitted that the applications 
of the science to geometry, furnish the best illustrations that can be 
given of its principles. The work of Mr. McCartney, so far as we 
have examined it, appears to be well executed, and we would com- 
mend it to the attention of mathematical teachers, as furnishing a better 
view of the applications of the calculus to geometry, than any other 
work published in this country, with which we are acquainted. 


9. Elements of Geometry; on the basis of Dr. Brewster’s LEGENDRE: 
to which is added a Book on Proportion ; with notes and illustrations : 
adapted to the improved methods of instruction in schools and acade- 
mies. By James B. Toomson, A. M., Editor of the Abridgment of 
Day’s Algebra. New Haven: Durrie & Peck—Philad.: Smith & Peck, 
1844. 12mo, pp. 237.—This volume is one of the series of Day and 
Thomson’s Elementary Course of Mathematics for Schools and Acad- 
emies, of which the Algebra is already published, and has been receiv- 
ed with well-merited approbation. ‘The present work is derived from 
a treatise of the highest reputation, and retains the spirit and character 
of its original, while at the same time it is well accommodated to the 
wants of younger students. Mr. Thomson has performed his task with 
judgment and skill, and we can safely recommend the work as the best 
within our knowledge for the class of scholars for which it is intended. 


10. New York Geological Survey.—The very interesting reports 
which have already appeared from the different gentlemen in whose 
hands the several sections of the State were placed, have already been 
noticed in our former volumes, and we are now in course of presenting 
a full analysis of their results by an able hand, of which several por- 
tions have already appeared. But one most important and indispensa- 
ble portion of this great work still remains incomplete—a portion which 
the scientific world will esteem as far the most valuable of all, and on 
the thorough execution of which the final reputation of the survey will 
largely rest. We refer of course to the Paleontology, of which, al- 
though there have been many interesting details, no systematic and 
comprehensive view has yet been furnished. This portion of the 
work was originally intrusted to a gentleman of high reputation and 
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qualifications, who, from causes unknown to us, long since withdrew 
from the undertaking. Mr. James Hall, the geologist of the fourth 
district, and favorably known at home and abroad for his geolo- 
gical acquirements, particularly in the department of the paleontology 
of the older rocks, was in May, 1843, appointed to fill the place of 
paleontologist to the State. He has found it necessary to commence 
the work anew, and has spent two seasons in revisiting all the localities, 
particularly in the southern sections of the State. Many new and im- 
portant facts have been discovered in the course of these researches, 
and still no doubt much more remains to be done. Already about fifty 
plates of fossils have been engraved, and these will, it is believed, be 
ready by July next, with the volume of text which is to accompany 
them. 

This will however be only about half the amount of matter which 
will finally be required to do justice to the subject. At least one thou- 
sand species of fossils are already known within the State, and to figure 
and describe all these, to compare and collate them, not only with each 
other but with the most recent and authentic foreign authorities, and to 
avoid the unpleasant accident of describing anew what is before known, 
is a work which will require much time and great labor—time and labor 
which any person in the least acquainted with paleontology can appre- 
ciate. The fear is, that an impatience, both on the part of the public 
and of the state authorities, to see the end of an already protracted sur- 
vey, will mar the completeness of the result. 

As much as we desire to possess the final volumes of Mr. Hall on 
the paleontology of New York, we should prefer to wait five years 
more for them, than to have them hurried through the press before the 
author was satisfied that he had done the best in his power. Who re- 
grets that seven laborious years were spent on the ‘ Silurian system” 
before its author ventured to put it forth—and who is disposed to quar- 
rel with Mr. De la Beche, that his elaborately minute maps of the En- 
glish counties, and the corresponding text, proceed at so slow a pace ? 
Nothing valuable to science can be accomplished without great labor, 
and we trust that both ample time and means will be granted and taken, 
to complete the survey of New York. She has already done much 
and well in the cause of science ; and we are sure will not permit the 
full value of former labors to be lost or impaired by an untimely re- 
striction of her previous liberal policy. 


11. United States Exploring Expedition—The Narrative of this 
Expedition during the years 1838, ’39, ’40, ’41, and by Capt. 
Wirxes, U. S. N., Commander of the expedition, is just about to be pub- 
lished by Lea & Blanchard, in five large imperial octavo volumes with 
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an atlas. From our opportunities of knowing the extent and value of 
the labors performed by this expedition, we hazard nothing in saying 
that these volumes will be by far the most important contributions to 
geographical science ever made from this country ; while the historical 
and commercial information they contain, combined with the varied 
incidents of a cruise around and about the world for four years, will 
render it an attractive book to the general reader. We have some time 
since laid before our readers a map on which the route of the expedi- 
tion was laid down, (Vol. xiv, p. 153,) and a summary account of the 
nature of their labors, ( Vol. xL1v, p. 393,) especially in science. It is the 
less necessary, therefore, to repeat here what has there been stated. The 
specimen of letter-press and illustration which we have seen is unrivalled 
in this country for the beauty with which the mechanical and artistic por- 
tion of the work has been executed. Forty six exquisite steel plates are 
interspersed among the letter-press, beside the sixty eight large steel 
plates, three hundred finely executed wood cuts and thirteen large 
maps and charts. The letter-press will extend to 2,500 pages. No 
pains or expense have been spared to make this work in every respect 
worthy of the subjects it records, and of the government under whose 
authority the voyage was undertaken. When we have seen the vol- 
umes, we shall have it in our power to speak more definitely of their 
contents. The five volumes and atlas cost $25. 

It will be remembered that the work now announced is only the nar- 
rative of the Commander of the expedition, and does not present any of 
the detached labors of the naturalists and gentlemen of science, con- 
nected with the squadron. How many more volumes of text and plates 
will be necessary to exhibit the full amount of research and discovery 
made in the several departments of natural history, it is difficult to say. 
But it is strongly to be desired that no curtailment of these works may 
be enforced from any false notions of economy, or from a fear that too 
much time will be lost, if they do not appear at once—before the sev- 
eral subjects have been thoroughly worked up. The character of the 
gentlemen in whose hands the different departments are placed, is a 
sufficient guarantee of the faithfulness and ability with which these 
labors will be performed. 


12. Prof. J. F. W. Johnston’s works on Agricultural Chemistry.— 
The new editions of the works of this laborious and successful author, 
have just reached us in an enlarged and improved form. His “ Lectures” 
form an octavo of one thousand pages, and are now every where re- 
ceived as of the most accurate authority, being filled with the most 
common sense views of the application of science to agriculture. 
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The unpretending little volume called “ Elements of Agricultural 
Chemistry,” has reached its fourth edition and is increased one-fourth 
in size with new matter. Its extensive circulation in this country, in 
former editions, is sufficient evidence of the appreciation in which the 
work is held among us. It is proposed to put forth a new American 
edition, in which the geological chapters shall be adapted to this coun- 
try, and a new chapter be added by the author. 

Prof. Johnston’s * Catechism of Agricultural Chemistry and Geology,” 
seventh edition, has also just appeared, and an American edition is now 
in press, with an introduction by Mr. John P. Norton, a countryman 
of ours, now a pupil with Prof. Johnston. Mr. Norton has adapted the 
work for use in this country, by striking out all the local allusions which 
made it peculiarly British. ‘This useful collection of questions is a 
very important accompaniment of the Elements. 


13. The Chemistry of Animal and Vegetable Physiology. By Dr. 
G. T. Mutper, Professor of Chemistry in the University of Utretcht. 
Translated from the Dutch by P. F. H. Frompere ; with an introduc- 
tion by Prof. J. F. W. Jonnsron, F. R. SS. Lond. and Edin.—This 
work of the celebrated Dutch chemist is now in press at Edinburgh, 
and a nearly contemporaneous edition will be issued in this country by 
B. Silliman Jr., from the corrected proof-sheets of the Scotch edition, 
which have received the latest correction of the author, and notes by 
Prof. Johnston. The work is yet unfinished in the original Dutch, and 
will probably reach near one thousand pages. 

It will be published in parts by Wiley & Putnam, and the first part 
will soon be issued, being already in press. 

Having yet seen only the first hundred pages of this eminent work, 
we cannot speak of it as a whole ; but in extent and value of research, 
in the calm spirit of philosophic deduction which marks its peculiar 
character, and the absence of wild theory—it stands preéminent among 
the numerous profound and brilliant works of a kindred character which 
the last two or three years have produced. 


14. Handbuch einer Geschichte der Natur. (Manual of a General 
History of Nature.) By H. G. Bronn. 2 vols. 8vo, pp. 440 and 836, 
with plates. 1842, 1843. Stuttgart.—Prof. Bronn has comprised within 
these two volumes a general account of the powers operating in nature, 
and of the objects which constitute the universe. After devoting a few 
pages to the fixed stars and space in general, he passes next to our own 
planetary system, and then to general astronomical, meteorological, 
and geographical considerations with regard to the earth. The chemi- 
cal and geological constitution of our globe, and the changes which 
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have taken place or are now in progress, both in the minute crystalliza- 
tion and the mountain mass, or in the atmosphere, from climate, winds, 
waters, or internal fires, are reviewed at length and in a philosophical 
manner by the author. The nature of animal and vegetable life, their 
distribution over the globe, and the changes they have wrought or have 
undergone, are also discussed in full. The work, as the name implies, 
is a general treatise on the agencies in nature and their results, and 
has a special bearing upon geological science, to which it is a valuable 
contribution. 


15. A Treatise on the Forces which produce the Organization of 
Plants, with an Appendix containing several memoirs on Capillary 
Attraction, Electricity, and the Chemical Action of Light. By Joun 
Wm. Draper, M. D., Prof. of Chem. in Univ. of New York. Harper 
& Brothers, 1844. pp. 108, 4to, and Appendix, pp. 216. (3 plates.) 

This is a book of no common pretensions. The author states that it 
embodies the results of ten years of laborious research in one of the 
most interesting and at the same time difficult departments of natural 
philosophy. Most of the memoirs on which the views of Dr. Draper 
are founded, have been published in the London, Edinburgh and Dub- 
lin Philosophical Magazine, and are therefore perhaps less known in 
this country than they are abroad. The volume has reached us at too 
late an hour to allow of more on the present occasion than a cursory 
glance at its general scope. We hope to return to it again hereafter. 
Dr. Draper’s reputation as an experimentalist stands high, and his views 
will meet a respectful attention, however much they may be at variance 
with preconceived notions. 


16. A Treatise on the Theory and Practice of Landscape Garden- 
ing, adapted to North America, with a view to the improvement of 
country residences, and with remarks on Rural Architecture. By A. 
J. Downinc. Second edition, enlarged and improved, and newly illus- 
trated. New York and London, Wiley & Putnam, 1844. pp. 497, 8vo. 

Mr. Downing has had the uncommon merit of striking out a new 
path of successful authorship in this country, in a field hitherto entirely 
uncultivated. ‘The appearance of a second and much improved edition 
in a short space of time from the first, is evidence alike of the public 
appreciation of the work, and of an unexpected advance in taste on the 
subject of rural improvements. The number and beauty of the illustra- 
tions, the excellent manner of mechanical “ getting up”’ of the volume, 
but more than all the attractive, easy style of the author, marked every 
where by a highly cultivated taste, are recommendations which will 
not fail to address themselves to every reader. 
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* 17. Principles of Forensic Medicine. By Witu1am Guy, M. B. 
Cantab., Fellow of the Royal College of Physicians, &c. &c. Lon- 
don, Henshaw, 1844. pp. 568, 12mo. $2 50.—This is a clear, well 
written and well illustrated treatise on the principles of the important 
branch of medico-legal science. It embraces the most recent views on 
the complicated and difficult subject of death by poisoning, in all its 
protean forms. Medical men will be glad to learn that a full supply of 
the English edition can be had of Messrs. Wiley & Putnam, at a very 
reduced price. 


18. American House Carpenter, a Treatise upon Architecture, &c., 
together with the most important Principles of Practical Geometry. 
By R. G. Hatrietp, Architect. 300 Engravings. London and New 
York, Wiley & Putnam, 1844. 8vo, pp. 254, and Appendix, pp. 32. 

This is a commendable attempt to render the principles of geometry 
involved in the carpenter’s art practically useful to the intelligent work- 
man, who has had the benefits of only the most ordinary education. 
Such efforts in this country, where every man is the architect of his 
own fortunes, are eminently useful, and should meet with ample encour- 
agement. 


MISCELLANIES. 
DOMESTIC AND FOREIGN. 


1. Soap Bubbles may be considered as rather a trivial subject of in- 
vestigation for the profound philosopher, but the ingenious application 
made of them by Prof. Henry, in solving a delicate problem in physics, 
will serve to dispel such a conclusion. 

In a verbal communication to the American Philosophical Society, 
(April 5th, 1844,) Prof. Henry stated that very curious notions are 
given as to the constitution of matter, in the ordinary books on natural 
philosophy. 

“The passage of a body from a solid to a liquid state is generally 
attributed to the neutralization of the attraction of cohesion by the re- 
pulsion of the increased quantity of heat; the liquid being supposed to 
retain a small portion of its original attraction, which is shown by the 
force necessary to separate a surface of water from water, in the well 
known experiment of a plate suspended from a scale-beam over a ves- 
sel of the liquid. It is, however, more in accordance with all the phe- 
nomena of cohesion to suppose, instead of the attraction of the liquid 
being neutralized by the heat, that the effect of this agent is merely to 
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neutralize the polarity of the molecules so as to give them perfect free- 
dom of motion around every imaginable axis. ‘The small amount of 
cohesion (53 grains to the square inch) exhibited in the foregoing ex- 
periment, is due, according to the theory of capillarity of Young and 
Poisson, to the tension of the exterior film of the surface of water 
drawn up by the elevation of the plate. This film gives way first, and 
the strain is thrown on an inner film, which, in turn, is ruptured ; and 
so on until the plate is entirely separated ; the whole effect being simi- 
lar to that of tearing the water apart atom by atom. 

** Reflecting on this subject, Prof. H. had thought that a more cor- 
rect idea of the magnitude of the molecular attraction might be obtain- 
ed by studying the tenacity of a more viscid liquid than water. For 
this purpose he had recourse to soap water, and attempted to measure 
the tenacity of this liquid by means of weighing the quantity of water 
which adhered to a bubble of this substance just before it burst, and 
by determining the thickness of the film from an observation of the 
color it exhibited in comparison with Newton’s scale of thin plates. 
Although experiments of this kind could only furnish approximate re- 
sults, yet they showed that the molecular attraction of water for water, 
instead of being only about 53 grains to the square inch, is really sev- 
eral hundred pounds, and is probably equal to that of the attraction of 
ice for ice. ‘The effect of dissolving the soap in the water, is not, as 
might at first appear, to increase the molecular attraction, but to dimin- 
ish the mobility of the molecules, and thus render the liquid more 
viscid. 

** According to the theory of Young and Poisson, many of the phe- 
nomena of liquid cohesion, and all those of capillarity, are due to a 
contractile force existing at the free surface of the liquid, and which 
tends in all cases to urge the liquid in the direction of the radius of cur- 
vature towards the centre, with a force inversely as this radius. Ac- 
cording to this theory the spherical form of a dew-drop is not the effect 
of the attraction of each molecule of the water on every other, as in 
the action of gravitation in producing the globular form of the planets, 
(since the attraction of cohesion only extends to an unappreciable dis- 
tance,) but it is due to the contractile force which tends constantly to 
enclose the given quantity of water within the smallest surface, name- 
ly, that of asphere. Prof. H. finds a contractile force perfectly similar 
to that assumed by this theory in the surface of the soap bubble; in- 
deed, the bubble may be considered a drop of water with the internal 
liquid removed, and its place supplied by air. The spherical force in 
the two cases is produced by the operation of the same cause. The 
contractile force in the surface of the bubble is easily shown by blow- 
ing a large bubble on the end of a wide tube, say an inch in diameter ; 
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as soon as the mouth is removed, the bubble will be seen to diminish 
rapidly, and at the same time quite a forcible current of air will be 
blown through the tube against the face. This effect is not due to the 
ascent of the heated air from the lungs, with which the bubble was in- 
flated, for the same effect is produced by inflating with cold air, and 
also when the bubble is held perpendicularly above the face, so that 
the current is downwards. 

‘** Many experiments were made to determine the amount of this force, 
by blowing a bubble on the larger end of a glass tube in the form of 
the letter U, and partially filled with water ; the contractile force of the 
bubble, transmitted through the enclosed air, forced down the water in 
the larger leg of the tube, and caused it to rise in the smaller. The 
difference of level observed by means of a microscope, gave the force 
in grains per square inch, derived from the known pressure of a given 
height of water. The thickness of the film of soap water which form- 
ed the envelope of the bubble, was estimated as before by the color 
exhibited just before bursting. ‘The results of these experiments agree 
with those of weighing the bubble, in giving a great intensity to the 
molecular attraction of the liquid; equal at least to several hundred 
pounds to the square inch. Several other methods were employed to 
measure the tenacity of the film, the general results of which were the 
same : the numerical details of these are reserved, however, until the 
experiments can be repeated with a more delicate balance. 

‘*The comparative cohesion of pure water and soap water was deter- 
mined by the weight necessary to detach the same plate from each ; 
and in all cases the pure water required the greater force. The want 
of permanency in the bubble of pure water is therefore not due to 
feeble attraction, but to the perfect mobility of the molecules, which 
causes the equilibrium, as in the case of the arch, without friction of 
parts, to be destroyed by the slightest extraneous force. 

“Several other experiments with films of soap water were also de- 
scribed, which afford striking illustrations of the principles of capillar- 
ity, and which apparently have an important bearing on the whole sub- 
ject of cohesion.” —Proceedings Am. Phil. Soc., No. 30, April, 1844. 


2. Fossil Footmarks found in Strata of the Carboniferous Series in 
Westmoreland County, Pennsylvania.—We have received from Dr. Al- 
fred T. King of Greensburgh, Westmoreland Co. Penn., an important 
communication, (which came to hand at too late an hour for publi- 
cation in this number,) in which he announces the discovery of seven 
distinct and nondescript footmarks, found on a coarse sandstone of the 
coal measures one hundred and fifty feet beneath the largest coal seam, 
and nearly eight hundred feet from the surface of the formation. It 

Vol. xtviii, No. 1.—Oct.-Dec. 1844. 28 


| 
| 


218 Miscellanies. 


will be remembered that Mr. Logan (Proceedings Geol. Soc. London) 
found animal tracks on the coal measures of Nova Scotia, (see this Jour- 
nal, Vol. xiv, p. 308,) which was the first intimation we had of the proba- 
ble existence of air-breathing animals at any period earlier than the new 
red sandstone. We have, however, never seen any figures or descrip- 
tions of the tracks found by Mr. Logan, nor are they yet published so far 
as we know. Dr. King’s discovery is of great interest, from the novel 
forms which he represents in the drawings accompanying his papers. 
Only two of them can probably be referred to a biped animal; these 
are ornithoid tracks, similar to (but not identical with) some of those 
figured by Prof. Hitchcock. 

The other five figures are referable to quadrupeds, of which there are 
at least four different species, if not genera. His figures ( No. 6) are dis- 
tinctly referable to an animal having the same inequality of step as the 
Cheirotherium, and other Batrachians. The figures 3, 4, 5, and 7, are 
probably quadrupedal, but differ entirely from any thing else of the sort 
we have seen ; there is a large circular imprint, surrounded by five toes; 
in one case circular, in another long and ovate, in a third they are of 
an intermediate character. ‘The tracks found by Mr. Logan in Nova 
Scotia were referred by Mr. Owen to the order of Reptilia; some of 
these may be allied, but others are too anomalous for even a conjecture 
with regard to their relations. Provisional names are proposed by the 
author for the tracks. But we will not anticipate the interest of Dr. 
King’s paper, which will be published in our next. 


3. Formula of the Masonite of Dr. Jackson.*—This mineral in its 
composition agrees with no other. If we allow for a slight deficiency 
in silicic acid, and suppose the manganese and magnesia to be acci- 
dentally present, it evidently consists of simple silicates, and is com- 
posed of 2 atoms silicate of alumina + 1 atom silicate of protoxide 
of iron + 1 atom water, as thus shown : 


Atoms Ratio. 
Silica, 33°20 16°60 3) 
Alumina, 29:00 1288 2 [ Formula : 
Protoxide of iron, 25°93 5°76 1 | 2Al Si + FSi + Aq.t 
Water, 5:60 J 


The specimen analyzed was a portion of a pure crystallized mass, 
which contained no sensible mechanical mixture, whereby the analytical 
results could lead to false conclusions as to the specific nature of the 


* This notice of the Masonite,—containing additional particulars to those which 
were given of that mineral in Mr. Alger’s edition of Phillips's Mineralogy, p. 132,— 
was furnished for our last No. but was necessarily postponed.—Eps. Am. Jour. 

t The formula of this mineral in chemical symbols is 241 Si + Fe? Si+3H. 
—Ebs. 
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mineral. These results certainly do not remove it far from chloritoid, 
as analyzed by Bonsdorff, and to which Dana* is inclined to refer it; but 
the complete identity of the two minerals cannot be established, until we 
have a more perfect description of the chloritoid as to its physical char- 
acters. But in any case, the name of Masonite should take the pre- 
cedence, and chloritoid be viewed as only a variety of it more recently 
discovered. There is considerable difference in the two analyses given 
of chloritoid, which renders it dou ful whether it be strictly a definite 
compound. F. ALGER. 


4. Tenorite-—This name, in honor of a distinguished Neapolitan 
botanist, has been given to the black oxyd of copper by M. 8S. Semmola, 
who has found the mineral crystallized among the scoriaceous lavas 
of Vesuvius. It occurs in minute scales from a twentieth to a third of 
an inch in diameter, often hexagonal and sometimes triangular. Color 
steel gray. Lustre bright. Faintly subtranslucent to opaque. It is 
usually associated with common salt, and is supposed by Semmola to 
result from the reaction of soda, pure or in the form of a carbonate, 
on the chloride or carbonate of copper, and to be sublimed along with 
the salt.— Bullet. de la Soc. Geol. de France, t. 13, 1841 a 1842, p. 206. 


5. Sillimanite.—Dr. Thomson of Glasgow writes to Mr. Alger—‘ I 
have been induced by your observations to make an analysis of Silli- 
manite, to determine whether it contained zirconia. [ employed some 
very pure specimens of crystals, but could not detect any traces of that 
earth in the mineral. Dr. Muir’s analysis therefore must have been 
inaccurate.” It is satisfactory to have a disclaimer of this singular 
analysis from Dr. Thomson himself. ‘The point however had been 
abundantly proved before, by ourselves, Mr. Norton, and Mr. Hayes, in 
the several analyses (q. v.) published in our recent volumes. 


6. Mr. Phillips’s Mineralogical Collection.—The original collection 
of minerals formed by the late Wm. Phillips, Esq. is at present at the 
Medical Institution in Liverpool ; and Francis Archer, Esq. has recently 
been appointed to arrange it. ‘The collection was valued by Sowerby 
at £1300, but was afterwards purchased by Dr. Rutter for £400, and 
by him it was bequeathed to the Institution. A. 


Faye’s Comet.—The comet noticed in our last volume (p. 419) as 
having been discovered by Mr. Hamilton L. Smith at Cleveland, Ohio, 
turns out to be that of Faye, who gives the following as its elements, in 
the Comptes Rendus for September 30th, 1844, p. 665, from observa- 
tions made in the observatory at Paris :— 


* Mineralogy, second edition, p. 523. 
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Passage of the perihelion, September, 1844, 2°519608 


Longitude of the perihelion, ‘ . 842° 31’ 555 ) Mean equi- 
5 nox of Sept. 


Longitude of the ascending node, 63° 48’ § isas. 


Inclination, ‘ 2° 53’ 666 
Half the larger axis, . ‘ ‘ . 3.0306258 
Distance of the perihelion, 1:1843330 


Time of the revolution 5 years, 3 months, 10 days. 


8. Note from Dr. Hare, correcting an error in his Strictures on 
Prof. Dove’s Law of Storms. 
Philadelphia, Nov. 23, 1844. 

Messrs. Editors—I beg leave to correct an error committed in my 
strictures on Dove’s Law of Storms, in assuming that the contents of 
the zones comprised in the same circle between equidistant concentric 
parallel lines, are to each other as the squares of their mean distances 
from the common centre; instead of assuming them to be simply as 
those distances. Of course the velocity of the air in the zone nearest 
the upward columnar current, in a tornado or hurricane, will not be to 
the velocity of any greater zone, inversely as the squares of the mean 
distances from the axis of the column; but simply in the inverse ratio 
of those distances. 

Hence, supposing the centripetal velocity at a mile from the centre, 
to be one hundred miles per hour, at twenty miles it would be five 
miles per hour, or merely a breeze. By this amendment of the cal- 
culation my argument is strengthened, so far as it was an object of it to 
prove, that in an extensive hurricane the central area, protected by the 
upward current from the horizontal impetus of the wind, and conse- 
quently calm, need not be so spacious as to require more than a very 
few minutes for it to be passed over by a storm travelling at the rate 
of thirty miles per hour. 

Supposing the wind to blow only from two opposite quadrants, as in 
the storm of December, 1836, it would of necessity make the distance 
at which the wind would be reduced to a breeze of five miles per hour, 
twice as great as that above mentioned.* Iam, gentlemen, very sin- 
cerely yours, Rovert Hare. 


9. A new Medical Periodical, to be called ** The Southern Journal 
of Medicine and Pharmacy,” is about to be published monthly in Charles- 
ton, 8. C., edited by J. Lawrence Smith, M. D. and 8. D. Skinner, M. D., 
aided by many able collaborators. The price of subscription is $4 per 
annum, in advance. 


* See Memoir of Prof. Loomis in the American Philosophical Transactions. 


| 

. 


